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FOREWORD 


Sources of Information. 


The summary of fruit diseases as they occurred in 1919 has been prepared 


-by utilizing reports received by the Plant Disease Survey from various sources 


ts follows; : 

l. Reports of collsborators, whose names are listed on the opposite pages 
Practically all of these persons replied to questionnaires submitted to them at 
intervals during the growing seasm ard the majority of them sent in annual re- 
ports at the close of the year, It is to be regretted, however, that annual re- 
ports were not received from a mamber of important agriulwral stetes, namely, 
Wine, Massachusetts, New York, Maryland, Michigan, Montana, Wyoming, Arizona, 
Utan, and Oregon. The information at hand from the important fmit state of 
California was also extremely meager. 





“Office of Fruit Disease Investigations, temporarily transferred to the Plant 
Disease Survey, 
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2. Reports of specialists in the Bureau of Plant Industry, particularly 
in the Office of Fmit Disease Imwestigations. Notewa'thy contributions appear 
in subsequent pages from M+ B. Waite, C. Le Shear, Charles Brooks, J+ W. Roberts, 
We Se Ballard, D. F. Fisher, and Re 3» Wileox, and valuable swgestions were mie - 
by He R. Pulton and 0. F. Burger. 

3+ Reports of food products insgctors of the Bureau of Markets. The 
certificates of these inspectors, of whom there are nearly 50 in number located 
in about 24 of the largercities, are available to the Survey for examination. 
Certain data pertaining to losses were extracted and the results are presented, 
for the mst part in tabular form, in the following pages. 

4. Miscellaneous reports and records of the Plant Disease Survey. Ab- 
stracts were made from correspondence, news letters, papers, etc-, and some, but 
not all, of the most recent publications giving 1919 data have been examined. 


Methods end Estimtes. 


In writing these summaries the following order was usually used in arrang. 
ing data for each disease: 

1. Geographical distri mtion 
2. Economic impor tance 

3. Dates of first appearance 
4. Varietal susceptibility 
Aa Control 

In the case of some important diseases, accumulated reports over a period 
of several years were used as the basis for a gereral summery of occurrence, in- 
portance and varietal resistance. It is the intention of the Survey to include 
Similar reviews of other diseases from time to time along with mrrent year 
summaries. 

Statistics on crop prodwtion in 1919 were taken from the Monthly Crop 
Reporter, Vol. 5, Dec. 1919, of the Bureau of Crop Estimates. In the calcula- 
tion of percentages and losses it has been necessary generally to adopt the 
state as the unit, because both crop production figures and collaborators’ re- 
ports are calculated in that unit, and not by counties. In maping the di stri- 
bution and relative prevalence of a given disease, however, an attempt was made 
to ignore state boundaries wherever reports and other sources of information 
were safficiertly in detail to make it possible. 

Tae estimates of losses are largely those of collaborators, or are coMm- 
piled from an accumulation of their reports. These estimates are necessarily 
ragh, but after carefully comparing reports from adjacent territories and sub- 
mitting the data to pathologists who are specialists on the disease in question, 
it is felt that the figures are conservative. In writing these summaries an 
attempt has been made to pay particular attention to the important fruit produc- 
ing sections, and to correlate severity of the various diseases with the impor- 
tance of the crop in those sections. 

Reports on well known dis eases from regions of usual occurrence have been 
accepted, with occasional modifications of estimtes where it seemed necessary: 
Consideradle responsibility, however, is conmected with the reporting of a dis- 
ease for the first time in the United States, or with noting initial occurrence 
in a new locality or on an unusual host. When coming from reliable sarces, . 
Such reports have been include@ in this summary, mt persons interested should 
take up the matter of verification with the mthologist making the report. ‘he 
Survey has not in all cases checked such reports with specimens and cannot take 
the responsibdility for their accuracy unless specifically stated. 





84 


Where suffirient data were at hand, estirates of tdétal losses from a 
given disease have been tabulated, but in the case of many important diseases 
causing indirect losses this has bee n impossible. Notably is this true with 
such dévitalizing diseases as root rts); crown gall, apple powdcry mildew in 
the West, and peach leaf curl, Confusion in estimates from two or more dis- 
eases affecting the same frit has necessarily resulted in some diplication, 
particu la rly in the case of reports of inspectors of the Bureau of Markets. 

Names of varieties have been made to conform with official nomenclature, 
and when reported under a synonym the latter is given in parenthesis. 


Suggestions for 1920. 


Observance of the following suggestions would enable the Survey to im- 
prove the summary next year. Failure of collaborators in some important 
territories to file reports has frequently caused embarrassment in estimating 
‘losses. All collaborators are urged t2 prepare their reports, and to make them 
as timely, acwrate arm complete as possible. Reports of occurrence and relative 
prevalence by counties is of great assistance in plotting distritution maps. 
The symbols recommended by the Survey are as follows: 

@ = very severe 
+ = severe 
V = medium 
= slight 
Q = very slight 

In the case of sich diseases as black rot of the apple, for example, 
which may affect limbs, foliage, and fruit, it would often clarify reports if 
the nature of the attack was specified. Also in giving dates of first appear- 
ance, Which are very valuable, it should be recorded in what county or town the 
disease was observed and what rarts of the plant were affected. In reporting 
‘varietal susceptibility care should be taken to give comparative data on 
plants which are reasonably comparable in age and vigor. 


The Survey takes this opportunity to state that credit for any service 
Which may be derived from this summary is largely due to the careful and peins- 
taking reports of collaborators in several important states, ami to numerous 
notes and criticisms given by pathologists of the Office of Fruit Disease In- 
vestigations of the United States Department of Agriculture, 


DISEASES OF POME FRUITS 





APPLE 


Scab caused by Venturia inaequalis (Cke.) Wint. 





Favored by early and continued rains together with cool temperatures 
Which prevailed over most of the eastern ami central aople growing regions 
for about one month after the blooming period, apple scab, in 1919, appeared 
in many states with unprecedented severity and resulted in enormous losses. 
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The disease was unusually sevére in the Upper Mississippi Valley, the 
Great Lakes region and the Appalachian fruit belt from Pennsylvania to North 
Carllina and Tennessee, and’ ‘extended over parts of the Coasial Plain. Preva- 
lence of scab over these regions ‘is Yepors ed as follows by cola bore tar 9: 
Minnesota (Bisby) - Unusually comiron and severe. Wiseorsin (Vaughan). ~ More 
scab than for séveral sédscns. M: i: chi gar, (Coons) = T Exec edingly prevalent in 
spite of dry weather, experienced an. enormous loss. Jliinois (Anderson) - 

Bad thr oughout state, caused exceptional foliage injury. Indiana (Gardner) - 
Most severe apple disease in Indiana this year, although dlossoms, amd young 

fru its “suffered heavily, infection of older fruits not as bad as might have 

been expected. Ohio (Selby) -  Seab mich worse than usual, general over. whole 
state. Pénnsylvania (Orton) - Apparently general throughout state, st serious 
outbréak in several years, 190% infection in Cumberland, Huntingdon, and Center 
eaurties. ‘New York (Chupp) * - Moré severe than usual. Delaware - General throuche 
out state, very ocm ecmtion on early variéties in spite of vigorouscepraying. ‘" 
Virginia (vronme |} ~ Unusually severe; scabbiest year in history of apple induss 
try in the state. West Virginia (Giddings) - “More prevalent than any vear 
since 1909. Tennessee (Essary) - Unusually severe this season. Missouri- 
The disease is mre atundant south of the Missouri River, but pretty well con- 
trolied in sprayed orohards. 

Of the New Englend states, Massachusetts (Osman) reported scab more. 
prevalent and severe than fér several years. In Maine losses were r epor ted 
extensive and severe Jine 6, but’ less severe July 1. Vermont. reported much 
less than average die to dry simmer. ‘New _Hamshire - Moderately abundant. 
Connesticut (Clinton) - Somewhat mré pronounced than for normal season, 

The southern tier of apple produc ing siates from ‘Okla homa, and Arkansas 
to South Carolina suffered as usual a loss of about 1% - very much less than 
their neighbors to the north.’ ‘A>kansas (Elliott) reported seab well c on- 
trolled in commerical ore thards, ~icss about 1/2%.. 

West of the 100th meridian apple ‘seab was repor ted as “follows | in 1919: 
Montana - Scab of little consequetice this year. Nérie in sprayed orchards, 
.80me losses locally in umsprayed orchards. “Idaho (Hunger fe rd) - Nery. little 
scab in northern Idaho as compared with former ye years; injury OC. Shy loss 0.2%. 
No scab noted enywhere in southern Idaho in June. Wash ington (Heaid) - Seab 
very common and severe in western Washington, very little in eastern ‘fashing~- 
ton - less prevalent than usual, and none in central irrigated “lashington. 
Oregon (Barss) - Moist wea'the r of early June resulted in some scab develop- 
ment, but crop appears in general to be rather clean: Caiifornia - Apple 
scab is known to be widely distributed in this state, but no statement of 
losses has been reported to the Survey in recent years. In 1903 Newton B. 
Pierce stated: "This disease has caused considerable loss in California in 
1903, its present distribution largely covers the apple growing districts of 
the state", and again in 1905 Pierce reported: "The disease gradually spread- 
ing to all apple sections (California)". 











Other interior western states re ported as follows. in “1919: Colorado 
(Leach) - "Have observed none this year." New ) Mexico - None .observed, ed, be- 


lieved not to be: present. Arizona’ ~ Repor ted . absent nt fram every county in. 
the state. 
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Me Be Waite, United States Devartment of Agriculture, comments as follows i 
upon the occurrence of apple seab in 1919: 


"From field observations in rts of Maryiend am Virginia ne 
adjacent to Was’.ington, and in the Sherandoah Valley of Virginia, 
o and from conversation with frit growers, snecimens and corre- 
spondence, data have accumulated to show a very unusual outbreak 
of annle scab from New Jersey to North Carolina. Th. district 
in question includes the entire Appalachian Fruit Belt and the 
Piedmont Plateau, as well as adjanent sections on the Coastal 
- Plain, particularly towards the north. It is probably the worst 
outbreak of apple scab for thirty years or perhaps that has ever 
been reported. Similar outbreaks have occurred in New York and 
le. New England, the Great Lakes apple orchards, and in the Upper 
i.ous Mississippi Valley in previous seasons, but never before so bad 
iter generally in this district. 

PIE he , “As an indication of the severity of this attack, examples 

" of scab attacking the fruit of the York Imperial turned up quite 

luss generally from this district, and in sowe instances, tre fruit 
of this variety was damaged to the extent of 25% by this disease. 
This is unprecedented. Previous to 1919, the writer had person- 

m= ally seen the disease on the York Imperial fruit in out a few 

scattered instances. Twice it was found at “inchester, Virginia 

on small, greenish York Imperial fruits in the autumn and on less 
than a dozen specimens. The trees frou which these came were 
badly attacked by cedar rust. At the time it was thought that 
these delicate, thin-skin York Imerial fmits, resulting from 
cedar rust attacks, were thus rendered mech more susceptible to 

'S the soab fungus, and it may be sugvested as a pessibility that 

the resistance of the York Imperial to seab may have been re- 
duced by scedur rust to sore extent. The foliage of York Im- 
perial hes Alweys been reiutively enascentible to the seab, mt 

: not the fruit. That reduced vitality from ecdar mst is not 
the main factor in this outbreak, however, is obvious since 
the Winesap, Stayman Winesap, Paragon or Mammoth Slack Twig, 

aa (the Winesap Group), not attacked by ecdar mst have been in . 

this outbreak, as usual, badly attack:d by the scab. Rome, ‘1 

- Yellow Newtown, Ben Davis and many other varieties have been 

severely injured by seab in the region mentioned during the 

past year. ; 

“While this apple seab outbreak was bad on the Coastal Plain 
in New Jersey and the Delaware-Chesapeake peninsula, some observa- 
tions at certain points on the Coastal Plain in Maryland and 
Virginia showed a small amount of apple seab even under these 
remarkable infection conditions. I think I can now recall that ! 
- scab has gererally been slight on the Coastal Plain from Balti- I 
more sa@thward, excent on the Delaware-Chesapeake peninsula, 
which is inelined -to be cooler md moister, tut the fact that 
in Maryland scab was abundant in the Piedmont region and soarce 
on the Coastal Plain at points less than twenty miles apart, 
deserves notice. I am inclined to attribute this t2 the lack 
of previous infection; in other wrds, there mst have been 
few scab spores to make use of the unusual infection conditions. 
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"The main reason for this great outbreak of apple seab ean 
be directly attributable to the unusual weather concitions in 
late April and during the month of May. The accumulation of scab 
during previous years was evidently a factor, bat there was al- 
together too much rainy, cloudy and damp weather during an entire 
month, beginning about the time the apple trees came into bloom. 
For example, the official Weather Bureau metecrological records 
at Washington, D. C., ‘beginning April 24 and ending May. 24 show 
only three periods with clear weather - one clear,gay April 24, 
two clear days icy 2 and 3, and two clear days ead 18 and 19. 
During this pe riod thirty-one days, there were rains on twenty- 
one days, counting those in which a trace is recorded, ‘and a trace 
is probably az effective on cloudy days as a heavier rain, not to 
mention the heavy dews with which the fmit and foliage were 
saturated on other cloudy days. Of the twenty-one days with rain, 
only six were marked “partly cloudy", which means that, the sin 
shene through the clouds part of the time. The other fifteen 
days were cloudy all day. Of the ten days in which no rain fell, 
five Only have already beeh actounted for as clear. Of the re- 
maining five days, two were cloudy and three were partly cloudy. 

‘“It is evident that there was almost a contimous infeotion 
period for thirty-one days, beginning when the apple trees were 
in bleom in the middle portion of this region, slightly preceding 
bloom in’ the northern sections, ort following closely afier bloom 
in the’ southern sections, and in general, occurring at the most 
dangerous period from the standpoint of apple scab. This is 
plainly the mst important factor in the outbreak." 


for corrected percentage losses by states from avple scab in 1919 see 
Plant Dis ease Bulletin, Supplement 12, 2920. Reports covering practically 
all of the apple producing regions éast of the 100th meridian, representing 
67% of the total apple production of the country in 1919, indicate that the 
apple crop over this area suffered.a loss of more than 5 1/2%, or in the 
neighbornood of 5,760,000 bushels from scab. About one-half of this loss -oc- 
curred in New York, Pennsylvania, Michigan ard Wisconsin, where iorcal losses 
from scab were not far from 10%.° About one-fourth of it occurred in the cen- 
tral states from Missouri to Virginia and North Carolina where loreal losses by 
States ran from 2% to 6%. Perhaps one-eighth of it oecurred in New Bngland, 
New Jersey and Delaware. Less than 1 1/2% com rred in the southern tier of 
apple states from Okiahoma end Texas to South Carolina. 

Western apple production (west of the 100th meridian) amounted. in 1919 
to about 33% of the total apple crop ‘of the country: Of this amount, one-third, 
or roughly 11% of the total United States crop was subjected to mere or less 
loss from apple seab in California, Oregon and western Washington. Two-thirds 
of ihe western apple crop in 1919, or roughly 22% of the total United States 
crop tor that year was produced in central and ‘eastern Washington, Idaho, Montané, 
~oepbeia Uteh, Arizona, and New Mexico, wiere losses from scab were from zero 
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Out of 2973 cars of apples inspected at destinations by Bureau of 


Markets inspectors, 46 


Table 20. 


spectors of the Bureau of Markets. 


-—<—— = 





cars were found to be affected with scab as follows; 


Losses as shown by inspection of cars at destination by in- 








:No.of:Average:; Range of 
Origin of 7cars :percent- percentage #:Remarks as to seriousness of scab. 
shipment :with :age of : scab : 
ae :scab :scab : : 
Arkansas te a he 3 “aga :Badly scabbed. 
Canada fo sBosy 3 F -— : 
Colorado Se ag, aes, ee :Slightly scabbed. 
Delaware a ea be 11- on : 
Illinois 3 10 : 10% : 
Kansas ga Oxi 9 : 8-10% : 
Mai ne ¢ 2 Sphuehoucs 5% :Slightly scabbed. 
Maryland ¢ 34 3 : 15~ 39h ;Badly scabbed. 
Massachusetts : 1 ; : I : 
Michigan : 10 16 :3 cars 28-43% :3adiy scabbed. includes other 
: $ : blemishes in estinéttss. 
: : :7 cars 2-20% :Other blemishes included also. 
New York : 11 : 20. :2 cars 50-80% :Scab appears in small spots. 
: : J cars 2-22% ;8ad scab in some cars. 
Oregon eve 9 fH cg 33% :Mostly in small spots. 
Pennsylvania :;: 1 : é 3% ;Badly seabbed. 
Virginia : eee : 9-%0% :Other blemishes ineluded in estimates. 
West Virginia : 3 : 22 :1 car 55% :Scab found in small spots. 
: : 2 cars 4-6% 


——— + - 


:Slightly scabby. 








Varietal susveptibility in 1919 was 


reported as follows by collaborators: 





Susceptible 
Connecticut: McIntosh Pennsylvania: Star - (More than usual) 
Crab (cont. ) Transparent (10%) 
Martha 
Virginia; Winesap family 
New York; Ben Davis Yellow Newtown 
"Greening" Arkansas 
King Delicious 
Northe rn Spy Stayman Winesap 
MeIntosh Limbertwig 
Virginia Beauty 
Pennsylvania; Stayman Winesap Paragon 
Delicious Ben Davis 
Gano 
Banana Missouri: Winesap family 
Jonathan June 
King Jonathan 
Grimes (More than usual) Gano 
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Resistant 


New Hampshire: Baldwin (Generally free) Connecticut: Ba ldwin 


Russet 


Virginia: York Imperial (Slight to 


no infedtion) New ‘York: Baldwin 


Grimes Russet — 
Weaathy 


Mis’s ouri: Rome 6 te Oldenburg 


follows; 


‘Control of apple seab in 1919 was commented on by collaborators as 


! 


Massachusetts: (Osmun) Many cases of spray injury traceable to primary. 
injury by Venturts inaequalis. 





- 


New York: Early plowed orchards gave best control. Orchards sprayed 
thoroughly with pink spray are very clean. Spraying about three 
times the general practice in commercial orchards. 


Pennsylvania: Forty percent of fruit infected, 100% on susceptible 
varieties - usually. associated with neglect in applying pink 
‘blossom spray. 





Delaware: Vigorous spraying did not egntrol scab on early varieties. 


Virginia: Proper spraying gave satisfactory control; heavy loss in 
_ Shenandoah Valley attributed to fact that "pink" spray was not 
app.ied. 


West Virginia: Best results with Bordeaux. 





ennessee: Held in check by spraying. 


: Bordeaux pre-blossom spray excellent. Much loss through abandon- 
ment of Bordeaux sprays fior lLime-suliphur. 


ana: Bordeaux spray fairly successful, sulphur dust not reliable. 


: (Anderson) Regular lime-sulphur sprays when properly applied 
a coche control. 


Michigan: Carefully sprayed - satisfactory; carelessly sprayed - heavy 
i1Css; unsprayed - no first class frit. 


Wisconsin: Lime-sulphur has proven to be better than Bordeaux chiefly 
because less msseting, pre-pink spray gave best results. 


Minnesota: Controlled by dusting and spraying in experimental plots. 
Iowa: Ordinary spraying not fully effective. 


Missouri; Pretty well controlled in orchards where spraying is practit- 
al. lLime-sulphur or Bordeaux effective. — 
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Arkansas; Unsprayed fruit badly danazed- Liquid sprays, including 
lime-sulphur, gave complete control. 






ESRF iS ha 






Oregon; Bad only in orchards not properly spray.d. 





Regarding the value of silphur dust for the control of seab and other 
apple diseases collaborators have furnished the following opinions: 









Connecticut: "Dusting seems to be coming in a little more than past f 
years, but as yet is used in only a limited way. I know of one case 
where good results seemed to come from the use of sulphur dust in 

dusting apples for scab." Clinton. 
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Virginia: “Sulphur dst has given fair control of scab and was worth- 
less for bitter-rot. With arsenate of lead it has proven the equal 

of liquid for codling moth. Bordeaux dust found worthless for bitter- 
rot but. but very effective for blotch (Phyllosticta) and frog-eye 
leaf spot." Fromme. 

















West Virginia: "I :asy say that our opinion has not changed very much as 
to the value of sulphur dust. It certainly does not give good re- 
sults for control of apple diseases this year, but I am still hoping 
that some good may come out of it." Giddings. 
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Arkansas: "A complete failure in tlhe control of any disease of the apple. 
Orchards that mve used dist for the last two or three years were al- 
. most ruined by bitter-rot this year." Elliott. 
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Michigan: "Probably controls scab in ordinary years." 
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Minnesota: "Valuable. Found about equal to Bordeaux in experimental 
tests." Bisby. 









_ Referring to control of apple scab in 1919 in the Applachian Fruit Belt, 

the Piedmont Plateau,and adjacent sections of the Noastal Plain, M. B. Waite i. 

makes the following statene nt: ie 
i 





"The full apple scab spray treatment has not ordinarily been neces- ] 
sary in this region, and even the better sprayed orchards were usually Hi 
given only the calyx spray and the two later sprays. In two cases near 5 
Vienna, Virginia, orchards given this routine treatment and sprayed H 
thoroughly gave excellent commercial results. In Montgomery county, ‘ 
Maryland, @ group of orchards, either dusted at the time of the calyx : 
spray with arsenates or unsprayed, resulted in very severe losses." ‘ 











_ Errett Wallace, United States Department of Agriculture, submits the 
following statement emcerning the control of apple scab: 






"In our tests for the past nine or ten years lime sulphur solution 
combined with lead arsenate has been used in comparison wv ith practically 
all types of fungicides which have been advocated for this disease, and 
thus far we neve found nothing better, all things considered, at least 
for the localities in which our work has been conducted. It has given 
















satisfactory control under the worst epidemic conditions and caused 
less injury both to fmit and foliage than any other equally effect- 
ive preparation." 
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Bitter rot caused by Glomerella ocingulata (Stonem) Ss. &@ S. Mic 
« 
Since 1903 bitter rot of the apple has teen reported at least once from in 
every state east of the Mississippi River except Vermont and Florida. All of Q.! 
the states bordering the Mississippi on the west have reported oe also Nebraska, 
Kansas, Oklahoma, Texas, and New Mexico. The 
_ A conservative average of the percentage losses by ‘tad to the total for 
apple crop from bitter rot dring the past seventeen years, as indicated by the Ou 
reports filed during that period, makes it possible to divide the area whe: 
bitter rot is known into five relative graps. The accompanying map indicates tur 
this grouping at a glance. In states where losses are heaviest for the group, ' 
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Group I, in which losses are negligible to slight and of small import- 
ance, Will be seen to include New England, New York, New Jersey, Delaware, 
Michigan, Wisconsin, Minnesota, Iowa, Nebraska, Kansas, Oklahoma, ard Texas. 
Wassachusetts and New Jersey average slignt to negiigible losses, sueh losses 
in Massacousetts often affecting apples stored in bins. Iowa averages about 
0.5%; Texas may run as high as 1%. 

Group II includes Pennsylvania, Ohio, Indiana, Illinois, and Missouri. 
The first two states average about 4% loss and the figure is a trifle higher 
for Indiana and Illinois. Greatest loss for tne group is sustained in Miss- 
Quris she principal loss is in southern part: of these states. 

Group III includes only West Virginia and Kentucky. Reports from Ken- 
tucky are very meagre, but indicate that losses may approximate 1.5%, while 
West Virginia reports consistently an average of about 2%. It is interesting 
to note this. region of slight infection surrounded on all sides by areas of 
heavy infection. John W. Roberts comments upon this.area as follows: 


"The difference in the percentage of bitter rot in Virginia and 
Nest Virginia is due largely to the fact that the Yellow Newtown 
is not grown to any extent in the latter state. Virginia's high- 
er rate is due to the large plantings of this variety in the Pied~- 
mont section." 


Group IV includes Marylam, Virginia, and Tennessee, where losses to 
the total apple crop in the respective states averages 5% for Maryland and 
Virginia and 6% for Tennessee. 

Group V- South of the line marking the southern boundaries of Virginia 
and Tennessee is the region where heaviest percentage losses from hitter rot 
occurs In group V the following losses per year are very common; North Caro- 
lina 10%, South Carolina 15%, Georgia 10%, Alabama 10%, and Arkansas 8%. 


"Bitter rot is typically a disease of humid hot sections, 
extreme heat being especially favorable for its development. Those 
sections in which there are periods of extreme heat without apprec- 
jiable temperatare diminution at night with occasional showers or 
rainy pericds are especially well situated for the development of 
bitter rot." (J. W. Roberts) :; 


In estimating percentage losses the values given in Table 21, which fol- 
lows, are considerably influenced by very heavy losses before the pathogene and 
its control was well understood in all important sections. For example, Seiby 
reported 25% loss in Ohio in 1905 and 50% in certain localities in 1910. Arthur 
reportec 40% loss in Indiana in 1905. Rolfs reported 40% injury in Missouri in 
19%, 25% in 1910. With improved methods of control and the gradual elimination 
of extremely susceptible varieties, these estimates will no dabt continue to be 
reduced. Also with more accurate and complete reports, especially by counties 
ed localities, instead of by states alone, the grouping by states here present- 
ed, may be rearranged, Not only is this true of bitter rot, but of other dis- 
€ases as well. 

The average annual loss given in the following table is sustained in the 


area included in groups II to V, which produces about, 40% of the average total 


crop, and 30% of the average commercial crop of the country. About 60% of the 
hormal total production and 70% of the normal commernriel production of the coun- 
try is free from this disease. 
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We may roughly estimate the average importance of bitter rot to the anple 
industry of the United States as follows: 


Table 21. Average relative importame of bitter rot, production of 1918 
used as basis. v4 
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Importance of area. ; Average Average : 
Percentage of U. S. :percentage :. percentage: 

: apple crop produced ;: of total : of total: 
in 1918 - gorop in : U. S. crop: 

sarea lost ; lost in t 

:from bitter: $ 

: rot : 
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Apple producing 
states where bitter 
rot is not reported 
by collaborators 


Group I - New Englard : : 

N.Ye, NeoJey Del., Mich.: $ H 

Yis,,Minn., Iowa, Nebr.,» : gO. : io ie 
Kans., Okla., Tex. : : :Negligible :Negligible :Negligible 
Group IT - Mo., Ill. : : : : : 

Ind., Ohio, Pa. : é : vi : 4.5 : 09 : 1,500,900 


IIT = Ky.,\'Vas, : ; 2 : Goi : 170, 900 


Group IV - Md., Va., : 24 : 
Tenn. : . : 55 . 0.55 °: 939,009 
Group V - Miss., Ala., 


Ga., S-C., N. C., $ ; ¢ + Fe 
Ark. (Av. loss 8%) : : : : : 1,000,000 


An estimate of the average annual loss to the total U. S. apple crop . wid 
from bitter rot amounts to about 2%, or in the neighborhood of 3,000,00 ‘ 


— 
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Regions of heaviest annual loss, according to the best of a 
are shown by the heavily shaded portions of the accompanying map (Fig. 23). 
Isolated cases of severe infection, of ‘course, oceur outside this area. art 
iable losses, 2% or more, are liable to occur over the entire area peeeeenies 
shading ani light lines. States in which losses are-negligible are marked wi 
an asterisk (*). 38 





“ Losses.of 2% or more are liable to 
losses may occur. occur. 


arnual losses. 


Fig. 23. The bitter rot belt. 


Bitter rot in 1919 


: Collabo rators' reports on the relative prevalence of bitter rot in 
~719 <riicats that in the northern tier of states, comprising Grazp I, where 
snjury is regligible to slight, behavior of the disease was apparently about 
normal. Massachusetts reported: "More ‘than usual, amount on both early and 
late varieties, not of great importance”. New Jersey (Cook) reported: "Mcre 
Severe than usual". Michigan (Coons) reported: "No bitter mt found on 
Michigan friit, common on Pennsyivania and Illinois apples shipned to Detroit". 
Texas reported 1% loss. ™ 9 ; : 

Group II reported uniformily 2 to 3% less damage than usual in 1919. 
Pennsylvania 1%, Ohio 1%, Indiena 1%, Illinois 1-%, Missouri 2% Pennsylvania 
eee! Stated that infection was local in Adams, Bucks, and Center counties. 
ano \Selby) reported this disease in southeastern Ohio, less severe than usual. 
“issouri (Maneval): "Generally distributed throughout state, percentage small 
~O moderate," 
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Grasp III (Kentucky ami West Virginia): Injury apparently less than 
usual. West Virginia (Giddires) reperted injury as “Slight, 1%". 

Group IV (Maryland, Virginia, and Tennessee). Virginia sffered an un- 
usually severe attack for recent years. Fromme reported: "More prevalent and 
destructive than for several years, excessive rainfall, 5% loss, $500,000". 
Teme ssee (Essary) reported: "Bitter rot is common, loss not so heavy as in 
previous seasons". 

Group V (Arkansas, Mississippi, Alabama, Georgia, North Carolina, and 
South Carolina) in 1919 suffered their usual heavy loss from bitter rot. Arkansas 
(Elliot) reported: "Worst infection in several years, some orchards badly damaged, 
loss 5%, ¥225,000". Losses in Alabama were estimated at 7% Georgia (Berry) 
10%, South Carolina (Seal) 25%, North Carolina (Jehle) 5%. 


Summary of losses from bitter rot in 1919. 





Virginia and Arkansas -heavier than usual for recent 
years, 5% less or 710,090 bu. 
Pennsylvania,. Ohio, Indiana, Illinois, Missmri, aver- 
age 2 to 3% less loss than usual. Estimates are 
placed at 1%, which together with 1% loss in West 
Virginia, Kentucky, Tennessee, and Texas makes a 
total of 390,000 " 
North Carolina, South Carolina, Georgia, Alabama, and 
Mississippi probably lost in the neighborhood of - 220,090 _" 
1,230,000 " 





The estimates of losses from bitter rot in 1919 are thus seen to be 
about 1,230,000 bushels, or 0.84% of the total crop of the country. 


Data received on varietal susceptibility, 1919 








Massachusetts: More than usual amount on both early and late varieties, 

Pennsylvania; Severe on Smith (Smith Cider), York Stripe, Stayman, 
Black Twig, Maiden Blush. Also infection on York Imperial. 

Virginia: Susceptible - Yellow Newtown (especially susceptible) 

Georgia: Susceptible - Early varieties more susceptible. 

Ohio: Reported on Jonathan. 

Missouri; Reported on Gano, Ben Davis, Rambo. 

Arkansas: Early Harvest, Transparent, Gano, Ben Davis, Givens 
(especially susceptible), Jonathan, and nearly every other 
variety. 


Dates of first appearance, 1919. 





Pennsylvania August 17 - Bucks County 
Virginia July = Franklin County 
Georgia Kay May 1 ‘ 

Arkansas June 25 
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Control measures reported by states. 


Virginia: (Fromme) Early appearance and centinued rainfall made 
it a diffimit disease to combat this year. .Very satis- 
factory control with early thorough spraying. Early and 
thorough spraying with Bordeaux gave good control. 


North Carolina: (Jehle ) Usually controlled by spraying. 


South Carolina; (Seal) Pair control when spray was used. 


Ohio: (Selby) Control measures effective when applied in time. 
Copper sprays in July good. 


Missouri: (Maneval) Spraying effective in control. 
Arkansas: (Elliott) Worst infection in several years. Some or- 
chards badly damaged, notably those which were dusted and 


where Bordeaux was not applied in July. bordeaux and prun- 
ing effective. 


Blotch caused by Phyllosticta solitaria F. & E. 





Apple blotch, so far as known, ocmrs only in the Central and Southern 
states of the eastern half of the country. It has apparently not advanced 
beyond the northern borders of New Jersey, Pennsyivania, Ohio, Indiana,TIllinois, 
and Iowa. One case was reported from a nursery in ‘“fabasha county, Minnesota, 
in 1917 on imported nursery stcck, but it is understood to have been eradicated. 
It is reported from a few lcoalities in South Dakota, and is abundant in Nebras- 
ka, Kansas, Oklahoma, and Texas, but is not knewn to occur farther west. 

During the period 1905-1907 apple blotch was causing heavy licsses in 
Missouri and Arkansas and was reported as severe and increasing in southern 
Illinois. It was also very prevalent over the less important southern apple 
regions east of the Mississippi ard south cf Virginia, and was being noted in 
many nearby states farther to the north and west. From 1910 to 1922 reports 
of the appearance of blotch in new localities and of its rapid increase came 
from Oklahoma, Kansas, Nebraska, Iowa, Inmiiana, and Chio. Frem 1912 to 1919 
the progress of this disease in its advance northward is recorded by several 
of the states. Virginia (Fromme) 1917 - “Not common"; 1918 - "More reports 
than in any previcus year"; 1919 - "The disease seems to be increasing rapid- 
ly in Virginia orchards. It may be found only on a tree here and there, but 
ina few cases is the most important pest". West Virginia, 1910 - "Small 
‘mount"; 1914 ~ "Believed to be inoreasing, destructive. locally"; 1915 -"More 
sturdant"; 1917 = "Occurs locally at several points, but not of great impcer- 
tance." Delaware, 1912 - "Two cases"; 1915 - "Fairly prevalent"; 1916 -"More 
Prevalent"; 19.7 - “More prevalent"; 1919 - “Increasing”. Pennsyivania (Orten)- 
1914 - "Likely to prove cne of our worst apple diseases"; 1915 - "increasing"; 
1917 - "More than usual, the disease has been spreading rapidly the last three, 
years"; 1910 - "On the increase every year, fast becoming one of the most se- 
Pious apple diseases in Pennsylvania." Ohio (Selby) 1919 ~- "Reported for the 
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first time from 7 counties"; 1911 - "Collected from 16 counties"; 1914 - only 
‘ "More"; 1915 - "Epidemic in Ohio the past ttree years"; 1916 - "Rather more"; where 
1918 - "More, ranks second only to fire blight for its seriousness in Ohio. south 
It has prevailed on a largely increasing number of varieties, one of the srrious Nebra 
midsummer diseases of the apple." Indiem (Gerdrer) 1912 - "Getting to be a mated 
bad disease in the southern pert of the state"; 19i6 - "Quite common, southern bad .j 
part of the state"; 1919 - "Especially prevalent in the southern and central the 1 
part, second disease in importance in this state this year (scab first)", fi md 
Illinois 1907 - "Considerable"; 1912 - "Severe on certain varieties"; 1918 - aver 
"80% infection on Ben Davis in many sprayed orchards, losses of 10 to 40 per 
cert of the fruit common"; 1919 - "More serious than usual". Iowa 1909 - "In age tt 
Eng! 4 
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Fig. 24. Occurrence of apple blotch 
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only one county"; 1912-- "On Northwestern Greening, spreading"; 1913 - "Common 
wherever Northwestern Greening is cultivated"; 1919 - "Severe on sae varieties 
southwestern part oi state!. Nebraska 1910 ~ “Seems now to be one of cur rew 


Nebraska diseases"; 19.4 - "Each year becoming more widespread"; 1919 - "fsti- 

mated loss to total crop for state 2%". Kansas 1910 - "Abundant"; 1916 - "Very 

bad in, unsprayed orchards 4 to 5% of crop lost (in such cases)"; 1915 - “Cue of 
- 


the most destructive diseases of summer apples the past season, difficult 
fini fruit of early varieties not affected with blotch, loss 10 to 45% (lo cally)". 
average loss 3% total.crop ‘for state. 

While it is vossible that’ climatic influences may not favor the serious 
agerpssion. of apple. bloteh beyond its present northern limits, New York and New 
Engiand may, be interested to know that the disease is reported from at least 
three nortnern tier counties of Pennsylvania: (Susquehanna - 1915, 1917; McKean - 
19.6, 1917, 1918; Erie - i 918}, and Michigan to note that her neighbors on the 
south have-r epor ted - in northern tier counties as follows: Ohio, Cuyahoga -. 
1911, 3919; Lucas ~- 1914, 1914; Lake - 1916: Lorain -. 1919; Indians, Laporte - 
1916. Collaborators. in states like New York and Michigan shouid maintain a 
close watch for initial. appearances of this disease; especially in their south- 
ern counties. 

The occu rrence of apple bloteh in the United. States, as reported to date, 
is therefore remarkably well defined by the area lying south of the 42nd paral- 
lel and east of the 100th meridian. At the extreme northeast of this area the 
disease does mt ocair (New York and New England) and in the extreme northwest 
it extends a little further north. Witn the exception of the most northern 
portion of this area blotch is widely distributed, ang on the. whole very abun- 
dant. (See Fig. 24.) 

Losses average around 1% i in the states east of Illinois am north of 
Tennessee and North: Carolina (only a ‘trace in Delaware, New Jersey, am West 
Virginia), and are prebably not wera trace to 1% in northern Iowa and South 
Dakota. Heaviest losses are sustained in Arkansas, Missari, Illinois, Kan- 
sas, Oklahoma, Texas, and the states east of the Mississippi which lie south 
of Virginia. John W. Roberts, United Stetes Department of Agriculture, stetes 
that apple blotch is at its worst and hardest to control inthe vicinity of 
Wichita, Kansas. 

For corrected percentage losses by states in 1919 see Plart Disease 
Bulletin, Supplement 12, 1920. 

Table 22 shows the relative importance of blotch to the apple industry 
in 1919. 

the greatest loss in tashels from blotch in 1919 was sustained in the 
states comprising group "B" (Illinois, Kansas, Nebraska, Missouri, Arkansas), 
where 12.1% of the total apple crop of the United States was produced, and 
0.3% of 1t (442,000 tushels) lest from this disease. Of this group at least 
Arkarsas and Missouri would be classed in group "A"(5 to 8% local loss) if 
g9d contro] measures were not employed, The eight states canprising group 
"A" (Oklahoma, Texas, Mississinpi, Alabama, Georgia, Tennessee, North Carolina, 
South Carolina), while producing only one-third the quantity of apples, suffered 
almost as heavily in total bushels lost (422,900) as group "B". In this sec- 
tion blotch is very prevaleit, and in many orchards control masures are not 
Practiced. In group "C" (Pennsylvania, }‘aryland, Virginia, Ohio, Indiana, 
Kentucky, Iowa) where18. 7ief the total apple crop of 1919 was procuced, and 
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where blotch is as yet seattereé tut is becoming annually more serious, 
280,000 ti shels were lost - or more than the combined losses of Nebraska, 


Missouri, and Arkansas from this disease. 


Table 22. Losses from apple blotch in 1919. 
to prevalence of disease. 


aS 


Sixty per cent of the apple produc. 
tion of the country (group "E") is entirely free from apple blotch. 


States grouped according 











: ¢ :Importance of : Perce ntage : 
: :Percentage:industry in area;:of total : 

Groups of states.:Character:loss of to+% U.S. crop pro-;:U.S. crop  :Bushels 

:0f injury:tal crop :duced. :lost in area:lost. 

; :for area. ; ‘ :from blotch : 
: :Total +:Com'l ? 
A. Okla. Tex. : : 
Miss. Ala. Ga.; : ¢ : 

Tenn. N.C. S.C:Severe +: 5% to 8%: 4.6-: 1.3 + .0:28+ + 412,000 
(La. crop : : : 
unimportant) ; : : $ : : 

B. (a) Til. Kans. :Moderate : 3% , 4.6 - 4.6 0.15 - : 221,000 
(b) Nebr. Mo. : : 2% 7.5 +: 9.0 : 0.15 + +: 221,000 

Ark. : : : : : ; 

C. Pa. Md. Va. . ! 

Ohio, Ind. Ky.:Slight ; 1% 218.7 + : 12.5 0.19 = ; 280,000 

D. N.J.,Del.W.Va.:Trace :Less than; 4.6 +; 5.4 Trace : 0 ees 
S. D. { : 1% : ‘ : 

E. 20 rem ining. : : , : 
apple-produc- :None : 0 :60.0 : 67 2 0 ‘ 0 
ing states. : : : : 

ese@-- -- = = - t—--2fe- i" --- - eS ee ee Se 8 OP eS + 9 ee ee eee 

Loss to total U. S. apple crop from blotch in 1919 - - - 0.77% 





1,134,000 bus 





Qut of 2973 cars of apples inspected by the Bureau of Markets inspectors 


in 1919, at least 15 cars were found to be affected with bletch (Phyllosticta 


solitaria). 
respective points of origin in view of the above grouping. 





In the following table this number is divided up accerding to the 


It should be re- 
membered that the markets inspections have oniy to do with commercial produc- 
tion, and therefore while losses from blotch are mach greater liozally in the . 
states comprising group "A", for example, than from those in group "B", the. 


latter group put more than ten times as imch fruit as the former on the market. 
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Table 24. 


Losses from blotch (Phyllostista solitaria) as shown by 


100 





insrection of cars at destination by irspectors of the Bureau of 
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Group A. (severe loss) 
Texas : 2 


Group B. (moderate loss) 
Ill. - 2 cars 


Kans. - 2 cars : 

Mo. = 1 car : 

Ark. - 5 cars. : 10 
Graip O. (slight loss) 

Virginia : 1 
Origin unknown , , ee 


. 
* 


Ma rke ts. 





Average percentage 
of fruit affected. 





: 26% 

18% 
3% 

: Bh 





Susceptibility of varieties in 1919 was listed as follows by coijlabora- 





Northwestern Greening 
Rhode Islam (R.I.Greening) 


Smith (Smith Cider ) 
Oldenburg (Duchess) 


Northwestern Greening 





tors. No resistant varieties were mentioned. 
Susceptible 
Virginia; Ben Davis Indiana: 
Limber twig 
Nor vhwestern Greening Stark 
Rhode Islard Ben Davis 
Yeliow Newtown 
Illinois: Oldenburg (Duchess) Arkansas Red 
Ben Davis 
Maiden Slush Iowa: 
Varieties reported affected, susceptibility not given. 
Delaware: Smith (Smith Cider ) Illinois: 


Jona than 
Fourth of July 


The Yellow Newtown 


Grimes and Jonathan in region 
of reavy infection. 
Transparent 


and Jonathan are generally considered resistant. 


J. 7. Roberts states that in Arkansas the Jonathan variety is seldom sprayed 


Of the susceptible varieties the following are among the most severely 


for blotch. 
attacked: 
Wagener, Willow, Maiden Blush. 


The resistant are: 


Jonathan, Winesap, York Imperial. 


Northwestern Greening, Smith, Mageours Limbertwig, Ben Davis, 
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Table 24. Susceptidility of apple varieties to blotch as reported by 


collaborators. 


fas 
(ito te: 
shy see 


Summary of renerts from 1905 vo 191%. 


appear also in another c7ass.) 








——- 


Arkansas; Okla., ‘19 
Arkansas Black: 

Me., 118 

Okla., '17, '18 
Arkansas Red: Ind., '19 
Ben Davis: 

Ill., '22, 18, 

Ind., '19 

Mo., '16 

Nebr., 118 

Oklae '17, '18, 

Va., '18, Ng 


119 


119 


Bentley (Dertley Sweet): 
Ohio 


Black ‘wig: Pa., '17 
Okla., '19 


Colton (Zarly Colton); 
fo., ‘10 


Cornell. 


118 


Delicious: Nebr., 
(Ore report) 


Eeriy Cooper (Cooper's 
Early White): 
Nebr., '18 

118 


Larly Harvest: Mo., 


Dwalt: Pa., ‘ll 


_—— —-—. 


Suscepti ble 





:Krauser: Pa-, 'll 

:Limbertwig (Red Limber- 
twig): 

$ N.C., '12,'15 

: Ohio, 118 

19 


:Maiden Blush: 

: Tll., '19 
Mo., '18, ‘1 
Pa., ‘ll, ‘10, 


Var, 
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:Mann: Ohio, '16, *'18 


:Missouri ‘(Missouri 
Pippin): 
Baase "ae 
Mo., "17, 19 
Chio, '18 
Okla., 119 


:Northwestern Greening: 

° Ind., 119 
Iowa, '12, '13, 119 
Mo., ‘17, '18 
Ohio, "15, '16, 118 
Pa., 119: 

: Va.-, 19 


:Oldenbu rg (Duchess): 
$ Ind, "19 

: Rade, “2 
: Ohio, '1 


:Rakis (Genett) Nebr. "18 


:Red Astrachan: Va., '08 


Samo: Okla., 17, '18, 119; 


Grimes (Grimes Golden}: 
Ohio, ‘1d, 
Pa., ‘17 


'15, 116 


:Rhodje Island 


i. (Phode Island Greening 


$ Ind., 
Va., 


119 
119 


eee ee ee eee eo oomereee- 


Frequently reports stated disease severe, withcut maming the 
susceptiocle ani resistan* varieties. 


Varieties underlined 





: Rome (Rome Beauty): 
Tll., ‘12 
N. u's "12 


: Smith (Smith Cider):. 
: Del-, '10, '19 
Ind., '19 
Moe, '05 - ig 
N. J., '25, ‘26, 
117, '18 
"lA, 15, 
116, 116 
"ll, 27: 
113, 19 


Ohio, 


Pa., 


: Stark: 
Ind., '19 6 
Ohio, ‘lM, ‘lod, 
‘ll, 
118 


Pa. ,; 17, 


; Summer Rambo: 
Ohio, '16 
Yealthy: Mo., 118 


: White Pippin: 
Hoe, -918 


; Yellow Newtown: 
Va., ‘19 


:Yellow Transparent: 
Mo., ‘l 


: Wagener: 
Ohio: '14, '15 

. Willow (Willow Trig): 

Ini., "12 





Resis tant 
Baliwin: Ohio : Rome (Rome Beauty ): Ohio, 118 


Gano: Ohio "Less susceptible", : Stayman Winesap: Ohio, (Bul. 333) 
(Bul. 333) : 
: Wagener; Pa., ‘ll 
Grimes (Grimes Golden): Ohio, 118 : 
"Less susceptible", (Bul.333) : Wealthy: Pa., '11 
Jonathan: Okla., '17, '19 ; Winesap: 
Ohio, (Bul. 333) : Mo., '18 
: Okla., '17, 118 
Milam: Mo., 118 : Ohio, (Bul. 333) 


Maiden Blush: Ohio, "Less sus- : York Imperial: 
ceptible", (Bul. 333) : Va., 118 
: Ohio, (Bul. 333) 








Rhode Island (R. I. Greening); 
Ohio, (Bul, 333) 





Reported on, susceptibility not given 





Ben Davis: Pa., '19 : McMahon: Mo. '19 


Colton (Tarly Colton); Mo., '17 ; Rambo; Chio 


Pourth of July: Del., '19 : 
: Roman Stem: N. Je, 118 
Gano: Mo., '19 


Grimes (Grimes Golden); Ill., '19 : Yellow Transparent: 
Tll., "19 
Jonathan: Del-, '19 : Mo., '19 
Tll+, '19 
Moe, '19 : York Imperial; Pa., '19 





Spraying with Bordeaux when properly applied seems to have given good 
results in 1919. . 

Results of spraying are reported by states as follcws:; 

Arkansas: “Bordeaux good." 


Georgia: "Thorough spraying protected the fruit." 


Illinois: "Lime sulphur am Bordeaux gave good results, properly 4ap- 
plied," 


Indiana; “Bordeaux fairly successful, dust gave only a slight degree 
of control." 





Missouri; "Spraying sometimes quite erfective, in othe cases results 

unsatisfactory." 

Ohio: “Spraying Clermont County orchards in 1915 at three weeks! in- 
tervals following petal fall gave less than 50 pe@ cent marketable 
fruit. Three applications of Pordeavx mixture in 1919 in several 
counties at intervals of two weeks, followed by an additional appli- 
cation in July, gave an average of over 90 per cent marketable fruit, 
Unsprayed trees in the same orchards gave iess than 10 per cent mar- 
ke taole fruit in blotch areas. ' Sprayed trees bore more fruit and 
their apples were larger as a rule than tose from unsprayed trees. 
No trees were sprayed on the three-weeks schedule in these trials." 
(Stover, Beach, Parks) (Abstracts « St. Louis Meeting). 


Oxlaioma; “Bordeaux gave fair to mod emtrol." 
Tennessee: "It is mntrolled by spraying." (Essary) 


Virginia: “Bordeaux 3 weeks after bloom fell gave good results. JBor- 
deaux used for calyx spray gave exceilent control, according to re- 
port, but russeted fruit. Bordeaux dust in experimental work gave 
most excellent results." 


John vy Roberts, Fruit Disease Investigations, United States Department 
of Agriwlture, recommends the following; Porceaux, 3-4-50. The first spray- 
ing for this disease is the most important and should be finished three weeks 
after the petals have fallen. The second and third applications should follow 
at three weeks intervals. Roberts believes that 90% of the 1,134,000 bushels 
loss (see Table 22) could have been prevented by sprayirg. 


Rust caused by Gymnosporangium juniper i-virginianae Schw. 


Apple rust is distributed over the Atlantic States from Maine to Georgia, 
and exterds westward as far as the outer boundaries of the non-irrigated apple 
belt. Extensive commercial production over this half of the country ceases at 
about the line of 15 incites annual precipitation, but mst is reported from 
seattered plantings practically up to the 100th meridian (see mp). Collabora- 
tor J» G. Leach stated that through an error the disease was reported from 
Colorado in 1918. It is not found in the irrigated districts, nor in the humid 
regions of the Pacific Coast. 4 

According to Charles Mohr, United States Department of Agriculture, 
(Division of Forestry, Bul. 31, 1901) the red cedar of the East, Juniperus 
virginiana, which serves as the altermte iost for the apple rust fungs, is 
ore of the most widely distributed and one of the most indifferent, to so-1 and 
Climate of any tree in the eastern half of the country. 


"Its northern limit on tte Atlentic Coast is in, southern Nova 
Seotia, and in the interior on Lake Champlain. Toward the west the 
tree extends under nearly the same parallel (44° to 44° 30! N.) to 
the southern shore af Georgian Bay, to Northern Michigan, southen 
South Dakota, western Nebraska, and Kansas, and sauthward to the 
eastern bank of the Colorado River, near Austin in southeastern 
Texas. It thrives in the valley of the St. Lawrence am in New 
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England; on the hills and limesténe flats of the Southern States; 
and on the exposed arid ridges of Kansas and Nebraska. It is, how- 
ever, south of the %th parallel that the red cedar is at its best. 

“As has been shown by Prof. C. S. Sargent, the red cedar of the 
West, formerly considered identical with that of the East, is a dis- 
tinct species, for which he proposed the name Juniperus scopulorum. 
Juniperus virginiana does not extend farther west than the basin of 
the Mississippi River in the North, ami the eastern slope of the 
Colorado River Valley (eastern Texas) in the south." 








The red cedar of the Gulf shore and eastern Florida is a distinct 
species - Juniperus barbadensis, so that the southern limits of Juniperus vir- 
giniana are probably “on’ the coast in lower South Carolina, and westward on 
the limestone hills in the upper division of thé mritime pine belt in Alabama 
and Mississippi." 

The relative prevalence of the apple rust fungus in the eastern half of 
the United States is very variabl e, depending upon distribution of cedars, in- 
troduction of the fungus, susceptible varieties of apple, and climate. 

The more prominent regions may be grouped as follows: 
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Group I. Large percentage losses to total crop. 


Se Sn os 


(a) Virginia : Often a loss of perhaps 6 to 8% of the 
North Carolina: total-crop for these states, 


rei lie oe A 


(ob) Tennessee : 


Arkansas : Average losses probably not far from 2 to 3% 
South Carolina: 


ae eee 


Group II. Average losses to the total crop for the state in excess 
of a trace, but generally only moderate, perhaps 1% 
ordinarily: 


(a) South Central Pennsylvania, Maryland, West Virginia 
(percentage higher in the Panhandle), Ohio 
River Valley. , 


Cp es ee re tan 
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(bo) Southern Wisconsin, Minnesota. 
(c) Western Iowa, Eastern Nebraska, Southeastern South Dakota. 
(a) Northern parts of Georgia, Alabama, and Mississippi. 


Group III.Rust occurs only locally, is in’mst cases only present and 
seldom causes more than a trace of damage. 


(a) New England, very slight infection, occasionally prominent 
] locally in Massachusetts. 
(ob) New York - Cedars are scattered over New York; but rust 
seems to be more common in the lower Hudson River 
Valley and in Central Long Island, where it my 
cause local losses of less than 1%. ~ 












New Jersey - With .New York in occasional slight local 
losses. ' 


Delaware - With New York in occasional slight local losses, 


(e) Michigan - "Frequently in Michigan cedars and apples may be 
found growing in close proximity, tt cedar rust is 
very rare, it is probably a question of the fungus 
not Having been introduced." (Bessey): 


(f) Missouri - Less than 1%; not at all serious, 


(g) North Dakota, Kansas, Oklahoma, and Texas - No appreeiatle - 
injury; disease merely present. 


Graip IV. States where apple rust is not reported to occur: 
Florida and all territory west of the 100th meridian. 


The above estimtes are an approximation only of the losses from apple 
rust based on reports covering the period 1903-1919. Figure 25 indicates ina 
general way the distribution ami relative importance of the disease in the var- 
ious states where it occurs. = 


Apple mst in 1919. 





In 1919 apple must occurred throughout the region of its usual distribu- 
tion (outlined above) and was reported from no'new localities. Reports from 
the Pacific Coast state that it does'’not octur there. 

Continued rainfall prevailed over much of* the eastern country during the 
spring and early summer, which greatly favored extensive infection of the young 
leaves in the regions where gall-bearing cedars are faind in the vicinity of 
orchards. Heavy defoliation followed, which in some sections materially reduc- 
ed the size of the crop. 

The region in which heaviest losses were sustained in 1919 from apple 
rust includes: South Central Pennsylvania, the Panhandle of West Virginia, the 
Shenandoah Valley and Southwestern Virginia, North Carolina, Tennessee, and 
Arkensas. Virginia leads this group with-a’loss of 15% (valued at $1,500,000) 
to the total crop for the state. Fromme stated: 


"Greater loss than in any previous year - unusually favorable 
season for infection, few leaves escaped in’ exposed orchards. Late 
summer drought added to losses in further reducing size f fruit. 
No Yorks large enough’ for barreling in many orchards, largely sold 
for tulk or cider stock." 


North Carolina reported 10% loss; Pennsylvania, West Virginia, Tennessee, 
South Carolina, and Arkansas sustained losses which they characterizea as "se 
vere" in localities, and which probably ran from I% to 3% of the total crop. 
The northern parts of South Carolina, Georgia, Alabama, and Mississippi indicate 
considerable loss, although percentage losses are probably not above 1% Apple 
rust in Eastern Nebraska and Southeastern Minnesota was important in 1919, caus- 
ing its usual annual loss of from 1 to 2% of the crop. 

Ohio, Indiana, Illinois, Missouri, and Iowa reported less damage than 


usual, amounting to about 1% in Ohio and not much mre than a trace in the other 
states. 
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Fig. 25. Oceurrence of apple rust in the United States 


Me Be Waite, United States Department of Agriculture, commented as fol- 
lows upon the occurrence 2f apple rust in 1919: 


“From personal observations, conversation with fruit growers, 
and reports by. correspondence, apple cedar rust has been cons ider- 
ably worse than usual during the past season in the Appalachian -- 
Fruit Belt, inel uding parts of Pennsylvania, Maryland, Virginia, 
West Vireinia; ard North Carolina. The:disease is evidently on 
the increase, as it has been in these districts since 1908 when it 
beeame notably serious on the York Imperial in spots, 

"In addition to the increase in the amount of infection, the 
unusual weather conditions of last spring, the excessive number 
Of rainy and clowdy days ocmrring last sprine, are undabdtedly 
an cr hshaeie factor in this. outbreak. (See further under apple 
seab/," 
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For corrected percentage. losses by states see Plant Disease Bulletin, 
Supplement 12, 1920. The following table is intended to give at a glance a 
general idea of the importance of mst to the apple industry for 1919. 






















Taodle 25. Summary of losses in the United States from apple rust, 1919, 





: :Approxi- +: Percentage of:: Percentage of — 
:mate per- :U. S. apple crop; total U. S. crop 


, Character | oan tage :produced in area: lost in this area 








me : Frode tloss of _ ; 1919 : from rust in 1929 
x Pea ey bi Total * Com'] "Percent Sushels— 
A. (a) Va. :Very severe: 15 : 6.74: 576 : 1 1,474,000 
(b) N. Car. g7® ¥ Bi: ect ae : 0.75 : 06.35 +: 0.075 :. 110,000 
B. Pa. ,W. Va. ,Ky., ; ; : : ; ; 
Tenn., S-Cars, : Severe ; 2 : 13-95 : 16.75 : 0-28 : 412,900 
Ark., & Nebr. : ‘ ‘ : : : 
Ce Md., Ohio, Ga., ‘ $ ; 3 ; 
Ala.,Minn.,& Miss: Moderate ; 1 é 5% : 2074 : 0.05 <=: 73,000 
: : gi ¢: t Ys 
De Mass.,N.Y., N.Je i: H $ : 
Del.,Ind., Ill., : : Less : : : : 
Wis.,Mo-, S.Dak.,: Trace ; than 1 : 26.94: 26-70 : Trace : 
& Iowa. $ $ $ $ : : 
: : ’ : 
E. Me.,Vt., Conn., : : $ ) g : 
Re I.,Mich.,N.Dak.: . : Neglig- $ : $ Neglig-: 
Kan.,Okla.,Tex., : Rare : ‘ible : 14.86 : 13-09 +: ible 
La., & Colo. : : : : : : 
F. Wash.,Ore.,Calif.: ; ' . $ 
Ida. ,Mont.,Wyd., +: Disease : : : : : 
Utah ,Nev.,N.Mex.,:not known ; 0 : 31.75 : 34.61 : 0 : 
& Ariz. *to oomr. ? $ 8 3 : 


United States 1.4% 2,064,000 


_— ee ewe ee em 





It therefore appears that about 1.4% of the total apple crop of the 
country for 1919 or roughly 2,000,000 mshels was lost fromrust, and that 
three-quarters of this loss ocmrred in Virginia alore. 


Summary of distribution of losses, from data in preceding table. 








Apple production in 1919 Losses from apple rust 
21% (Groups A & B)ercesccvcccvceecceeee Heavy = 1.35% 

5% (Group C)..ccecsccvececccsccecscees Moderate = 0.05% 

27% (Group Died bi ang ganas) heteeth abbas Trace bat t 

47% (Groups E & F)eeseeceresevecveseees NO loss = 0 
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Dates of first appearance in 1919, collsxtoretor$' reports 


May 22...++eeeeeee5 Minne Fanelicsi.vesccoebéiéd os akowe 
Mey 20....>eneiebie’ Teds Juma Fevctcocscccese s TERM 
MAWES. Sib ea¥ses . Va. * . Jaume Uh, .eeeee eee ere) Tf 
BAY mmcccscccessose Apke Jame LGccacccvetli ce vbBe Ge 
MAY ~——ccccscsseceee Okla June abe: ccccccceeeMOe 


Growing resistant varieties is mnifestly a considerable factor in con- 








trol. 
Table 2h. Susceptibility o& varietics as given by collaborators, 1919 
States ‘ - “Susceptible _ Moderate 7 Resistant 
Arkansas Jonathan : - : Winesap 
Ben Davis : - 
Minnes ota ¢ Yealthy : - : Patten's Greening 
: 7 : : Northwestern Greening 
Perms ylvania : York Imperial : - : a 
Wisconsin : Wealthy : - : - 
Virginia > York : Ben Davis - 3 Winésap 
: Rome Beauty : Northern Spy : Red June 
: Shockley : Limbertwig : M.3lack Twig 
: Gravenstein : Fallawater ; Stayman 
¢ Missouri Pippin; Gano : Delicious 
: Nillow Twig : Lowry ; Grimes 
: Duchess : : Virginia Beauty 
: Jonathan : : King David 
$ : : Baldwin 


NOTE: Non-bearing trees suffer more injury to foliage than bearing trees. 
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Table 27. SUMMARY: of survey data from 1905 to’ 1919 on susceptibility 
of apple varieties to rust as reported by collaborators. 


(Names underscored appear also in another column.) 


-_— 
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Susceptible Mod era te _ Resis tant 
Ben Davis: ; Janana: Ne. (. '12 : Arkamas;: Tenn, 

Ark. 119, Ia.'18, : : 

N.C. '12,Ohio '17, : Ben Davis: Va. '19 ; Baldwin; Va. '19 

Pa.'l7, Tenn. '12, : 

Va. 113, 118 : Black Twig: 


Va. 113, 118, 119 
Barly Harvest: Tenn. 


. 
. 


: Buckingham: N.C. '12- 
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Susceptible 


. 
. 
. 
7 





Pallawater; N.C. '12, 
Pas "li 


Gravenstein: Va, 19 
Grimes Golden: S.C. '10 
Jonathan: Colo. 
Mo. '15, 117, 118 
Ohio '17, Pa. '11 
Vae '13, 119 
King: Ne Ye "17 
Lowell: Ohio '17 
Missouri Pippin: Va.‘'l9 


Northern Spy: Va.'09 





Oldenburg (Duchess); 
Va. '19 


Paradise Sweet: Vae!'09 
Pound: Pas 'll 

Rambo; Pa.'ll, ‘17 

Red June: Se C. '10 


Rome: Ind. '16 
Mo. 115,117,718 
NeY. ‘12, MeO. 32 


Shockley: N.C.'l2, 
3.0-'10, Va.'19 


Virginia Beauty; Va.'19 
Wagner: Pa.'1l] 


Weaitny: Iowa 118, N.J, 118; 
N.¥,'17,'18, Ohio 17: 
Mirne S.D.!05,'17 
Vs Va-'15, Visa! Lo 

Willow: Va.!19 

York Imperial: N.Y. 113 
Pa.t] 11, 'i7 7," 18, 
Va.'09,113,'15,'19 
W.Vae 117 
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: Fallawater;: Va.'19 


: Jonathan: N. Y. '17 
Limber twig: Va. '19 


: Lowry: Va. '19 


: Northe rn Spy: Va.'l9 


Moderate ‘ Resistant 





: Delicious: 


: Gano: Va. '19 : Va. '18,. 119 


: Grimes Golden: Va.'14,'19 





: Hibernal: Minn. 
King David: Va. '19 
Maiden Blush: Colo. 


: Northwestern Greening: 
Va.'13, W.Va. '17 


: Okabena;: Minn. 


: Oldenburg: Minn. 





Red June: N.C. '1le : Red June; Va- '19 


Stayman Winesap: N.C. ‘12 
Pa. 111,1'17 
Vay 113, 118, 119 


: Winesaps (Colo. 

, N.C.'12, Ohio’ '17 
va. '13, 115, 119 
¥. Va. ‘17 


: Yellow Transparent: 
Pa. '17 
(entirely free) 








Varieties reported: afficeted - resistance not given. 


Bellflower...+.e++e+Ne Yeo, fe Weaithy...+.++«sConn., 118 
Hubbardston.....-+.sNe Yo, 110 . ~Bamana.+..-wreeeeN. Ye, ‘1 
Opalescent... Y., 118 .. .. York Imperial...N. Y-, 118 
Twenty Ounce. Ns Ye, *16 


The universally accepted control of apple rust is the eradication of the 
alterrate host in the vicinity of orchards. Eradication of all cedars within 
one mile has gererally given good remilts, mt recent experience with the dis- 
ease in Virginia am ‘est Virginia under most favorable conditions for its de- 
velopment; indicate that safety demands a cedar-free zone of.a somewhat larger 
extent. Regarding this subject Me B. Waite, Office of Fruit Disease Investiga- 
tions, has furnished the following paragraphs: 


"While the Department o& Agriculture has been advising the 
cutting of red cedars for years, in fact since 1888, long be- 
fore the disease became generally serious and while the experi- 
ment stations in these and other states have been urging the 
eradication of the red cedars, in only certain communities and 
around certain orchards has this been thoroughly done. The dis- 
tance necessary for sucness in eradicating the cedars may be 
regarded as somewhat of an open question. The experience of the 
last season in Virginia in this unusual outbreak rather plainly 
shows that the distance of one mile is rot fully effective, 
where large numbers of cedar trees are involved. 


“The first attempts to eradicate, the cedars in Virginia 
and West Virginia, which was quite successful, indicated that 
one mile, or frequently one-half mile, was sufficient. It is 
certainiy true that the most important cedars to eut are the 
infected trees nearest to the apples, but it also appears that 
large numbers of infected cedars even one mile away are danger- 
Ous. The Virginia State Law is drawn to enforce cedar eradi- 
cation for a distance of one mile. A distance of two miles 
has been suggested as probably effective, but since the diffi- 
culties increased and the matter was not well settled at that 
time, the Virginia growers accented one mile as probably satis- 
factory, and we were inclined to agree with them. It appears 
now that the large commercial orchards are quite likely to 
suffer unless these dangerous cedars are removed for more than 
one mile. 
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"This is interesting from another standpoint which has 
been considered; namely, that the cedars to be dangerous must 
in turr. be infeoted from the apple orchards, Undoubtedly, 
however, small orchards or a flew non-commercial trees in ‘home 
orchards at a closer distance than the main blocks may serve 
for reinfecting the cedars." 
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In reply to a questionnaire concerning the. progress.of cedar eradica- 
tion collaborators reported as follows; 


Virginia: "Cedar matting. clubs are being. formed (several counties) 
and.a concerted effort for county-wide eradication of cedars 
will be put forth this winter. The State Horticultural 
Society is asking the Legislature to amend the Cedar Rust 
law, making it mandatory, and to extend limits of cedars 
to two miles from apple orchards. Effectiveness of thorough 
cedar removal was shown by survey of 150 orchards in 
augusta county. Severity of disease varied with location, 
number, size, and exposure of cedars. Orchards in one 
locality where thorough eradication had been accomplished 
were practically free from rust am produced good orops 
of apples." (Fromme) 


Virginia; "Ye have secured cedar free areas of consider- 
able extent arand all the more important commercial or- 
chards in the eastern part of the state. The amount of 
cedar destruction has really been tremendous and I feel 
that we heve accomplished results # inestimable value. 
It is a result of cooperation between orchard men, the 
county as a whole, the Commissioner of Agriculture and 
the department of plant pathology. I believe that we 
have saved the growers in the eastern part of the state 
millions of dollars." (Giddings) Also reported having 
planted a large orchard in a tract where cedar rust will 
continue to be abundant, for testing resistance of var- 
ieties, 





Tennessee: "No move as yet to eradicate cedars. Few cedars in 
the Cumberland, where fruit growing could be carried on 
successfully." (Essary) Essary has also stated that in 
Centrai Tennessee the red cedar is itself grown commercial- 
ly, which of course precludes an apple industry of less 
importance than the cedar. 


Arkansas: "The State Plant Board has declared cedar trees A 
public nuisance in the better avple growing sections, and 
expects to completely eradicate them in those sections 
within a year. Public sentiment is back of the movement." 

(Elliott). 


Ohio: "Cedar trees very abundant in southern half of state. 
The disease is worst in this area where apple orchards 
are extensive. Progress of eradication is at a stand- 
still." (Selby) 





Minnesota: "Cedars are abundant in many parts of the state. 
Rust is most serious in southeastern portion. Many farms 
“have ceased raising apples in this region, due partimilar- 
ly to rust and scab." (Bisby) (Ne eradication reported). 


Michigan; No rust losses yet reported. Cedars scarce. 
Cedars and apples grow in proximity in some places with- 
Out trouble. Believe the organism restricted in dis- 
tri ti tion. 


Colorado: The cedar rust situation in Colorado is not serious. 
No sradications have been undertaken. 





Pennsylvania: "Cedar mst most prevalent in southeast section 
of Pennsylvania, especially Cumberland Valley. No eradi- 
cation campaign yet initiated. Under consideration by 
Sanders and McCubbin." (C. R. Orton) 


A detailed survey of the cedar mst situation was made in Augusta 
County, Virginia by Marshall and Fromme and reported by them in Ext. Div. 
Va. A» & M. Col. and Polytech. Inst. Bul. 39 : 1-8, 1920. The following 
data taken from their tabulations show strikingly the relation of the prox- 
imity of cedars to losses of the apple crop from rust. 


Table 28. Condensed summary; Relation of ecdar rust infection of apple 
to (1) number erd proximity of cedar trees, (2) average yeild in barrels per 
tree, (3) grades, end (4) retirns. 
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Relative num-:Number :No. York:Av.yield:_ Relation to grades : :Return 
ber of cedars: orchards:Imperial:per tree:No.1's:No.2's :Culls : :per 
within 1 mile: : trees :in bbl. : $ : : 7acre 





ae : : ‘ * . * : : 





Very few : 4 +: 3,200 2.66 67.2%: 75% 25.3%: 11-57 : $497-52 


Few ; I + 22,38 1.53 + A7.9%: 24.7% + 274%: 6.29 : 270.47 
Many : 13 + 12,330: 94 +: 23.3%: 32.5%: Aa.2%: 3-27 : 140.61 


Very many : 9 +: 9,115 , 52 ' 1.7%: 6.3% 92.0%: 1.11 : 72-15 





Spraying has been frequently reported of value. Giddings (. Va.) 
reported it "successful" in 1922, 1913, and 1914. In 1915 he found it "in- 
effective". SeJby (Ohio) in 1919 reported: "Same spray as for blotch good." 
The extended period over which infection is possible, the rapid growth of 
leaves during this period, producirg new surfaces continuousiy, am the fre- 
quent difficulty of applying fungicides owing to the weather comitions which 
favor infection, help to mke this method of control often impracticable. 
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Black rot caused bv Physalospora sydoniae Arnaud 
(Spheercpsi.s malcrum (Berk.) Pk.) 





Black rot was reported by collsborata's in 1919 from practically all 
apple growing regions in ‘the eastern half of the United States, and also fra 
Molorado and New Mexico, Greatest loss fram this disease occurred in the 
states which lie east of the Mississippi and saith of the Ohio and Potomac 
Rivers. Georgia ‘reported 10% loss, North Carolina 8%, Tennessee 5%, West Vir- 
ginia 5%, and Virginia 3% North of the Ohio River, Illinois estimated losses 
at 0.2%, Indiana 1%, Ohio 2%, and Pennsylvania 3-4% New York reported the 
disease general but only locally severe, particularly in Monroe and Wayne 
Counties. New Jersey, Delaware, and Maryland suffered unusual losses. In 
New England “it was reported as scarce, in New Hampshire mostly affecting small 
summer varieties, and was the ‘cause of large losses in Vermont, Massachusetts, 
and Connecticut. 

West’ of ‘the Mississippi black rot was distributed generally over the non- 
irrigated apple districts, and was reported als2 common in Solorado and New Mex- 
ico. Its prevalence in the Northwest and on the Pacific Coast was not reported. 
Arkansas reported much less severe than last year, causing 0.5% loss. In Miss- 
ouri it was common, causing more damage than bitter rot. Oklahoma reported it 
eausing one-half as much damage as apple blotch, and next to blotch in impor- 
tance in that state. Texas reported 1% loss. Cankers were abuncant in Colo- 
rado. In New Mexico black rot caused 90% loss in some neglected orchards, partic- 
ularly old trees suffering from want of irrigation and pruning, but it was gen- 
erally slight in well cered for orchards. = 

Leaf injury was mentioned as being particularly severe in Massachusetts, 
Delaware, Maryland, West Virginia, Virginia, (Fromme stated: "Frog eye spot 
found this year in practically every orchard visited, somewhat less in the Shen- 
andoah Valley than in other secticns. It appeared unusually early. In many 
orchards 50-60% defoliation ned resulted by July 15.), Mississippi, Illinois, 
Iowa (leaves of all varieties), Kansas, and Arkansas (foliage infection very 
general). 

Fruit infection was especially mentioned in Pennsylvania (blossom end 
rot common, espe:ialiy on Ben Davis), West Virginia, Illinois (blossom end rot 
common), Michigan (black rot of fruit on trees unusually common), and New Jersey 
(most common orchard rot in state). 

Cankers were reported serious in Mississippi and Colorado. 

Losses caused by black rot to apples in transit in 1919 were reported by 
Bureau of Markets inspectors as given in Table 29. 


First reports of black rot in 1919 were received as follows: 


April 21 - Virginia ‘June 9 New Hampshire 

May 15 Tennessee June 10 - Arkansas (ist rotted fruit, 
May 20 Missouri ° Red Astrachan) 

May 2 Pennsylvania June 11 - Iowa 

May 2 Indiana: ~° ~+ June 23 - Minnesota (leaf) 

June 6 Connecticut © July 10 - Illinois 


The Paragon variety (Mammoth Black Twig) was mentioned as particularly 
susceptible in Virginia. ‘*° 
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Table 29, 





Losses from black mt as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 
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:No. 





of 





:Average 


:Range of ; 

























Total 





Origin of ;:cars :percent- ;:percent- ; Remarks as to seriousness 
shipment :with in-:age of :age of : of decay. 
:fection :infection: infection: 
Arkansas : 13 : 11 : 2-28% :Most decay occurs in spots. 
California; aa Gs 6% :Slight decay. 
Colorado : Qs 9 19 2-25% :Mostly slight decay; blue mold rot 
: g : noted in some cars. 
Illinois : S a 42 : 3 cars- :Very heavy decay. Other decays 
; : : : 00-95% : noted. 
: : : 4 cars- ;Mostly slight decay. 
: : 2-18% : 
$ : : 2 cars- :Heavy decay, other decays present. 
: : 35-40% : 
Kansas : 1 oF: .s 2% :Slight decay. 
Ma ine : Byo2 30 +: 10-50% :Some complete decay; blue mold rot 
: : : also present. 
Maryland : 6 8 2-13% :Mostly slight decay 
Massachusetts ; 2 4 2-6%  :Slight decay. 
Michigan : 10 7 2-18% :Some complete decay, mostly slight. 
Minneso ta 1 3 2-4% :Slight decay. 
Missouri : 7 9g 3-25% :Mostly slight decay. 
New York : 1 3 3% :Slight decay accompanied by blue 
: : mold rot. 
Ohio : 2 10 35-17% :Slight decay accompanied by other 
: decays. 
Oregon : 1 ll 11% : 
Pennsylvania ; 2 9 : 3-15% :Slight decay, accompanied by blue 
: mold in one car. 
Texas : 1 2 2% :Slight decay. 
Virginia : 36 ll : 4 oars- :Heavy decay. 
: : 25-50% : 
: = 32 cars-:Some complete decay, wt mostly 
: : 2=24% : Slight. 
Wash irg ton 5 ll : 2=-20% ;Other decays also present. 
West Virginia ; 13 ll ; 2=39% ;Other decays also present. 
Unknown : 


119 Total number of cars inspected - 2973. 


















‘Control of black rot was reported as follows by collaborators in 1919: 


. Ohio: (Selby) Pruning and copper spray in July effective. 


West Virginia: (Giddings) Spray mre effective than dust. 





Virginia; (Fromme) “Lime-sulphur 2-3 weeks after codling moth spray 
gives satisfactory control. The effect of fertilization was evi- 
dent in one orchard. A strip having nitrate of soda, 3 to 4 lbs. 
per tree, was almost free from injury, while other portions had 


@ great deal." 
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Fire blight caused by Bacillus amylovorous (Burr.) Trevisan 





Fire blight ocmrred in 1919 in practically all states where the apple 
and pear are grown, mt for the mst part is perhaps the lightest infection 
of recent years. The group of states lying south of the Ohio and east of the 
Mississippi, excepting Virginia and West Virginia, constitutes the only area 
reporting very severe losses to the apple crop from the disease in 1919. Loss- 
es in this-area ran abut as follows: North Carolina, 10%; Sath Carolina, 10; 
Georgia, 12%; Alabama, 5%; Mississippi,5%; Tennessee, 5%; Kentucky, 2%. Other 
states in the eastern half of the country estimated losses as follows: Texas, 2%; 
Arkansas, Missouri, Kansas, Minnesota, Wisconsin, New Jersey, Pennsylvania, and 
West Virginia, 1%; in Virginia, Delaware; Maryland,: Ohio, and Indiana losses 
were adout 0.5%; New England; New York, Michigan, Illinois, Iowa, North Dakota, 
Nebraska, and Oklehoma report‘only a trace of injury from fire blight in 1919. 
While common on pear, it was revorted as rare on apple in Michigan. 

Of the western states (west of the 100th meridian), Idaho and Oregon 
reported losses of 1% in 1919; Colorado stated, "disease very prevalent, usual 
amount of damage", but gave no estimate of loss; Washington, Montana, and New 
Mexico reported a trace; and Arizona revorted that annually 1 2% of the acre- 
age is lost from this disease. California did mt report. 
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Piz. 26. Occurrence of fire bli,ht (collar blight’ férm generally not 
includec) on apple in 1919.: " 
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These losses are understood to result largely from twig and blossom 
blight. Certain large losses from destruction of trees by collar blight 
would be very hard to estinate and are nov included. Based upon production 
figures published by the Bureau of Crop Estimates and the percentages given 
above, lcsses to the 1919 apple crop of the United States from fire blight 
were probably over one million bushels, or, roughly, at least 067% Abmt 
one-half of this loss occurred in the southeastern states from Texas to 
North Carolina; about one-fourth of it New Jersey, Pennsylvania, ‘’est Vir- 
ginia, Missouri, Arkansas, Kansas, Wisconsin, Minnesota, Idaho, and Oregon, 
anc approxinately one-fourth of it in Virginia, Delaware, Maryland, Ohio, 
and Indiana. 

Me 3- Waite, United States Department of Agriculture, canments as 
follows upon the occurrence of blight on pear and apples: 


"Pear blight was much less abundant over most of the eastern 
United States than it has been for several years paste The great 
outbreak of 1914 has been greatly diminishing, until this year 
in general there has been less pear blight in humid eastern 
United States than probably at any time previous to 1912. The 

- last outbreak previous to 1912 in the Appalachian Fmit Belt 
and adjacent Piedmont Coastal Plain ocewred about 1900-1902. 
York Imperial apple trees were badly olighted in the tops at 
that time and blossom blight was abindant on a great variety 
of apples, including the Winesap and Stayman Winesap, York 
Imperial, and even the Ben Davis amons winter varieties, and 
especially the Transparent, Fourth. of July, Red Astrachan, 
Early Harvest, Red June, and others among summer varieties. 
From 1900 to 1902, at least dur ing certain of those years, 
the blossom blight and twig blight of the apple was so 
abundant that in traveling through parts of Maryland and 
Pennsylvania, the brown scorched tree-tips were plainly 
visible from the train. 

"Referring again to the 1914 outbreak, this began to be 
serious in 1912. It increased wring 1913 and reached its 
climax during 1914. Fromthat year on, it ls gradually 
receded until during the present season it my be regarded 
as distinctly sub-normal." 


The collar blight form of fire blight in the apple is reported upon 
by several states in 1919. Manns and LeCato (Delaware) reported consider- 
able “collar rat" in apple orchards in Kent County and stated: 


This rot is due to 2 to 3 years of very severe fire 
blight, 1913-1917 inclusive being years when the disease 
was quite severe. The troubles seem to gain entrance to 
the collar through lesions caused by winter injury on 
the south and southwestern side of the tree trunks. At 
the time of ascension of sap these cracked areas in the 
lesions permit insects to visit the oozing trees carrying 
bacterial infection to the trunk. The organism then goes 
up and down infesting the roots under the ground and com- 
pletely killing all the cambium aromnd the roots." 
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Concerning "collar rot" Hungerford stated further: 


"This trouble is very common in Seuthern Idaho and has re- 
cently been. reported from Post Falls, betweer Spokane and Coeur 
Ce tAlene. It is especially severe uvon Wagerer and Jonathan, 
Tke Rome and Delicicus seem to be fairly resistant. It is our 
Opinion that the condition is brought about by winter injury, 
followed by fire blight in some cases." 


The collar disease situation in the apple districts of Idano was called 
to the attention of the Office of Fruit Disease Investigations, United States 
Department of Agriculture, in 1916. The organism of pear blight was isclated 
from the infected collar of a tree specimen sent in, am in Jure, 1917, the 
writer (Hutchins) made an investigation in the field, in which a large number 
of orchards from Boise to Weiser end severel at Lewiston were visited. A% the 
time these collar cases were observed colier blight (B- amylovorus) was found 
to be taking a heavy toll of trees, and evidently the direct cause of the 
majority of aniinesdhnastet trees. This great epidemic followed closely a 
Severe outbreak of top blight, in which eradication had been neglected. 
Blighted twigs, limbs, ard bodies were generally present, and collar cases 
were, when fresh, frequentiy traceable to infected shoots and suckers through 
Which the organism had gei'ned entrance to: the root, collar, or bOocys This 
district was again visited by the writer (Hutchins) in November, 1919, and 
while both soljar and top biisht were stili presemt, the severity was scarce- 
ly a circumstance to the sitvation in 1917. ‘The crganism was at this time 
again isolated from the collars of Grimes and Jonathan trees and kept in pure 
cuiture until April (3920), wnen it was inoculated into the blossoms of 
Keiffer pear ac tne Department Experimenta! Farm, Arlington, Virginia, and 
produced typical blossom blight (EB. emyiovorus). 

Several investigators have obs served coiJar blight to be one of the im- 
portant collar diseases in central irrigated districts of Washington, 

Referring to collar blight (B. amylovorvs!, M. B. Waite, United States 
Department of Agriculture, makes the following s statement: 


"This form of the disease (see pear) was found in consider- 
able abindance on the apple at Montrose and Delta, Colorado, in 
1904. It was later, in 1907, farnd in Utah in mcderate abundance, 

t occurred occasionally along with the similar form on the pear 
in the Sacramento Valley of California in 1905-06 and '07. In 
1906 numerous cases were found on Sptizenturs apples at Payette, 
Idehoe It was looked for but not fand at Hood River, Oregon. 
In the summer of 1907, it was found abundant in the orchards of 
D. M» Wertz, at Quincy, Pa., and during this and subdsecuent 
years, was found abundant: on Grimes in the Shenandoah Valley of 
Virginia aid Yest Virginia." 
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cawes The following varietics in 1919 were reported as most susceptible to 
ight: 


Crab-apples Iowa, Minn., Wis. . Esopus Idaho, Oregon 
Grimes Arka rsas.. Transparent Ark., Ill. 
Jonathan .~ Ala., Ark.,Ida.,Tll. Wealthy Wis consin 
Okabena Minnesota . Banana Indiana 
Yellow Newtown - Virginia 


It was reported as severely attackirg the wild hawthorne in Wisconsin. 


Powdery mildew caused by Podosphaera leucotricha (E. & E.) Salm. 





Apple powdery mildew occurs from coast to coast and from the northern 
to the southern boundaries of the apple belt. 

East of the Rocky Mountains this discase is most often reported se- 
rious in nurseries and occasionally on young orchard trees. It seldom causes 
much loss in bearing orchards, is comsidered controllable, and is, in general, 
not of great importance to the eastern: apple industry as a whole. Losses over 
this area were slight in 1919. West Virginia reported a large number of trees 
injured, with slight loss; New York, Pennsylvania (on Gravenstein), and Ohio 
reported scattered local occurrence. It appeared locally also in Smth Caro- 
lina, with no loss, and was observed on nursery stock in Mississippi. 

In certain Pacific Coast districts powdery mildew has long been a Se- 
rious disease of the apple, n% only affecting young trees in orchards and 
nurseries, bit severely attacking bearing orchards, reducing the vitality of 
the trees, influencing the setting of fruit, and causing great loss from re- 
duction in market grades owing to mildew markings on the fruit. 

Oregon reported the disease aburdant, especially in young unsprayed 
orchards. Idaho reported injury slight, mt the disease common in neglected 
orchards. Washington stated that it is common in Western Washington and in 
central irrigated regions, For occurrence in California see below, 

The following statement by D. F. Fisher, Office of Fruit Disease In- 
vestigations, United States Department of Agriculture, summarizes the impor- 
tance of this disease in the interior apple growing districts of the Pacific 
northwest: 


“Powdery mildew is very prevalent and spreading in the interior 
irrigated districts. of Washington, especially in the important pro- 
ducing sections at Wenatchee, Yakima, and Walla Walla. It is not 
serious in the Spokane district nor the Hood River Valley, Oregon 
where apple scab is prevalent and controlled by spraying. 

"Losses due to powdery mildew are difficult to measure on ac- 
count of the character of the principal injury - a reduction in the 
vitality of the tree which results in crop reduction. Some badly 
affected crehards have failed to bear a crop for the last three 
years, and wherever infection is severe there is som loss for fruit 
buds fail to 'set' on infected twigs. Besides crop reduction, pow- 
dery mildew rssets:the growing apple and thereby excludes it from 
the extra fancy grade. In many localities fully 40% of the crop 
was so affected in’ 1919, and this loss can be assessed at about 
25¢ to 30 a box." 








119 


2 8. Darlington, District Horticultural Inspector at Wenatchee, “ashing. 
ton, gives the following estimates of losses (Feb. 26, 1920): 


"The principal sources of loss affecting the fruit itself, so far 
as plant diseases and physiological ‘troubles are concerned, are apple 
mildew and bitter. pit a. baldwin speck. There are, of course, Some Other 
losses of less consequence from such troubleB as drought spot and stig. 
monose. ‘Apple mildew is pretty widely’ seattered but is causing serious 
loss only in a few rather limited areas and I would searcely know how to 
begin to estimate this loss. I believe loss from bitter pit is becoming 
less serious every year as the trees get older, Mt it still causes 4 
considerable loss. I wold say just as a raigh guess that an estinz ‘e 
of from $150,000 to $200,000 loss from. these two diseases in this dis- 
triot yearly would be a conservative estimate, and that would not take 
into consideration the loss. caused.by the mildew on future crops." 


Charles L. Robinson, District Horticulteral Inspector, at Yakima, Wash- 
ington, gives the following figures for 1919 in the Yakima Valley: 


"TT should judge th at perhaps 10% of the fruit (anples) was lowered 
in grade on account of mildew markings. In addition to this there are 
many orchards in the Valley that are seriously injured as to fruit spur 
development and the general vigor of the trees. It is almost imvossible 
to make an acmrate estimate of the extent of that damage, tut I should 
judge that it cut dwn the crop to the extent of at least several hup- 
dred cars.” 


W. Ss Ballard, Office of Fmit Disease Inv estigations, United States 
Department of Agriculture, furnished the following statement concerning powdery 
mildew in California; : 


“Apple powdery mildew is found inall the larger apple growing 
districts of California, including the Pajaro Valley, the Sebastopol 
district ard Yucaipi district. It is.impossible to measure the 
actual damage done by this disease, since in this state the infections 
occur practically mtirely on the foliage and twigs, in contrast to 
the Northwest where the fruit also is often involved, There is, th ee- 
fore, no direct crop loss due to powdery mildew attacking the frit. 
In unsprayed orchards a large percentage of the leaves are usually 
infected and the severity of the infection may vary froma single 
small spot on the under side of the leaf to a complete covering of 
both the upper and lover surfaces. Even a small infection causes de- 
formation and stunting of the growth of the leaf. To measure the 
damage done to the tree as a whole, and to its orop producing ability 
would involve first a quantitative determination of the loss in photo- 
synthetic and other physiological activities occasioned by the powdery 
mildew, and this, for a number of reasons, would be very difficult to 
determine, so that the best that we can do is make a general compari- 
son of the annual twig growth and of the abundance, size, and ‘quality’ 
of the foliage of badly diseased md canparatively healthy trees. 
Such a comparison is markedly in favor of the more healthy tree, even 
though our present methods of control are not mfficient to enable us 





to keep the tree entirely free froin mildew.-: From a practical stand- 
point, with our present kncewledge of methods and available fungicides, 
it is impossible to obtain complete control of apple powdery mildew 
on susceptible varieties in districts where c]immtic conditions favor 
its development. The resuit is that the grower spends such an amount 
of money on spraying, etc., as he consicers justifiable, and thereby 
keeps his trees in as healthy condition as he feels is justified by 
the net rewrns." 


In the light of these estimates it is interesting to contemplate the 
unique histor y of powdery mildew as affecting the apple industry of the United 
States» Widely and for years distributed over the older apple regions of the 
fast, which until: very recently have produced practically the entire commercial 
evcp of the country, powdery mildew has seldom, if ever-, been serious in bear- 
ing orchards, ; 

Nox with the enormous development of. the apple industry inthe irriga- 
ted valleys of the West, Washington in partimlar, where the sprays which are 
needed to cmtrol common foliage ami fruit fungi of the humid regions are 
omitted, this disease ms assumed an important role in bearing orchards. Ac- 
cording to statistics published by the Bureau of Crep Estimates, Washington 
produced in 1918, 17.3% of the total commercial apple crop of the country. 

In 1919, @ light year in general for the Fast, Washington produced 24.6% of , 
the total commercial apple crop, or more than the combined commer¢ial produc- 
tion of New York, Virginia, and Missouri for this year. 

It will, therefore, be seen that the ravages of powdery mildew in an 
important state like Washington become at once a serious problem to the com- 
mercial apple imiustry. 

The following statement regarding varietal ‘susceptibility and control 
has kindly been furnished by D. F. Fisher (United States Department of Agri- 
culture); . 


“The most susceptible varieties are Jonathan, Esopus (Spitzenberg), 
Rome, and Gano (black Ben Davis). The most resistant are Winter Pear- 
main, and Winesap. 

"In the irrigated districts the fungus depends upon the prevalence 
of dews for moisture for spore germinaticn. First appearance of the 
disease is generally correlated with condition of full bloom, since in- 
fected mds that terbor the overwintering tiycélium are delayed in open- 
ing until about this time. ’ 

"Control, depends upon efficient use of sulphur sprays 4t frequent 
intervals, sipplemented by pruning out infected twigs. Efficient sul- 
phur spraying is complicated by the susceptibility of the fruit to 
Sulphur sunburn (see note on this subject), also to the diffimlty of 
protecting the rapidly growing tips and under surfaces of the leaves, 
which are the most susceptible parts. Growers are also handicapped 
by Jack of experience in this type of spraying, since they have never 
had to combat any other fungous disease and the technique of spraying 
differs fromthat required for insect control." 


Heald stated that in the Yakima Valley a c ons iderable amount of Sher- 
Win Williams dry lime-sulphur has been used. 
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Fruit spot caised by Phoma pomi Passer, 


Fruit spot was particularly serious in Arkansas in 1919, where the con- 
mereial apple crop is estimated to tave suffered a loss of 15-25% from this 
disease. Elliott stated that it probably caused a loss of over $200,000 on 
Jonathans alone. Aare 

West Virginia (Giddirgs) reported 10% injury with 3% loss and mentioned 
that the disease was abundant and unusually general. 

Pennsylvania, New Jersey, and Connecticut reported occasional occurrence 
with slight loss. 

Illinois (Anderson) reported: “Phoma pomi rare, very slight damage, 
This is the first report of this disease in the state. Specimens of Grimes sent 
from Calhoun County were seriously infected. It is probable tht it occurs in 
other parts of the state." 

Presence & Phoma pomi on commercial shipments of epples in 1919 is re- 
ported as fo>llovs by the Bureau of Markets inspectors» 











Table 30, Losses as shown by inspection o cars at destination by in- 
spectors of the Bureau of Markets. 





:No.of :Average : Range of : 
ae :cars j;percent-; percentage : 
tate “| swith :age of +: of in- 
Saspeen :infec-:infec- : fection 
:tion ;tion 


Rema rks as to seriousness of 
infection 





66 Severe infection. 
3-5 : Slightly spotted. 
40 : Bad spotting. 
20-25 +: Estimate includes sooty blotch. 
33. +: Bad spotting. 
17-50. Severe infection in one car. 
Very bad spotting. 


Arkarsas 

Mai ne 

Ma ryla nd 

New Hampshire 
Penns ylvan ia 
Virginia 

West Virginia 


—- + oF © «© 
“+ 7) fF ef «6 ee lee . 


Total number of cars inspected - 2973 





Grimes, and King David are the varieties which were most Be- 
riously affected in Arkansas and also considerable was reported on Ben Davis 
in that state, Jonathans were severely attacked in one locality in Penn- 
sylvania. 

Referring to control of this disease in Arkansas, John W. Roberts 
(United States Department of Agriclture) stated: 


"In well sprayed orchards the disease was almost perfectly con- 
trolled. Adequate control was not had by means of dusting. In our 
own plots, spraying gave almost perfect control, but the dust plots 
were badly affected. The check plots were 100% diseased." 
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Sooty blotch and fly speck caused by Leptothvrium pomi (Mont. & Fr.) Sace. 
and Phyllachora romigeza (Sciw.! Sace. 





The relative prevalence of sooty blotch in the aprle producing regions 
of the United States, as reported by collaborators during the period of 1903 
to 1919, suggests the following arrangement.of the states in groups according 
to severity of the disease. 


Table 31. Relative prevalence of sooty blotch on apple in the United 


States. 





: Results of market in- 


Relative pre valence. : spection, 1919 
e ©& z 1... =1* 





;No. cars : Average % 
:with sooty : fruits af- 





Average ; 1919 





——- = 


: blotch : fected 
I. (a) : 7 : 

Pa., Md., : Severe - :More; Pa.,0.,Ky.: : 

‘Ohio, Va., :Region of heav-:Average: W.Va., png 36 
Inds, We Va. siest and most: ; Va., MO-« 

Tll., Ky» :frequmt losses: Less: Ind.,Ill.-:: 

Moe, Ne C. ; : : 


(b) ; : 
Mass., Ark. :Common, trouble- More: Conn. 
Conn,., Nebr. :Sane,sqmetimes :Average: N. Je, 
R- Ie, :severe, espe~ ; Del. 
Ne Jey :Cially in Conm.: 
Del. ‘ , : 
(c) : : 
Tenn. ,Ga., :Mostly abundant: 
5S. C., Ala., :no definite 
Miss, :data. : 
II. (a) ‘ : : 
Maine, Mich.,Mont., :Slight to rare.:More; Minn. 
N. H., Wis., Idaho ;: : 
Vt., Minne, Washe, +; ; 
N. Y. $ 


(b) ‘ . : 
Iowa, Okla., : : ; 
Kans», Texas :Slight to rare.:More: Karsas. NOTE: 2,973 cars of 

h. sapples were inspected 
: :in 1919, and of this 

MI. (a) ; ¢ smumber 23 were found 
Ore., Wyo. , ; vaffected with sooty 
Calif., Nev., : None » sblotch, as listed 
N. Mex., : : :abo ve. 
Colo. , ‘ 


Se : 











123 


Sooty blotch is widely distributed over the eastern half of the United 
States, or east of the 100th meridian, the Dakotas, Loisiana, and Florida be- 
ing the only states which have mt reported it, and, of cmrse, apple produc- 
tion is inconsequential in North Dakota, Louisiana, and Florida, while South 
Dakota produced in 1919 only 302,000 bushels total and 4,000 barrels commer- 
cial crop. West of this line the disease is only reported fram Montana, Idaho, 
and Washire¢ton, but no reports were received fran any western states in 1919, 

In all of the northern tier states fram Maine to ‘ashirgton, except 
North Dakota, sooty blotch is reported of small importance and generally slight 
to raree This is evidenced by extracts fromreports of these states as follows; 


“Disease reported from Hennepin and Wabasha Counties this year, infections moder- 
ately severe in both casese Sooty blotch is not common in Minnesota, the first 
authentic report was fran Blue EarthCainty in 1918". (Bisby) Montana reported 
sooty blotch to occur in that state in 1918, but gave no further data. Idaho 
(C. 5. Temple) reported it "Prevalent, small injury" in the northern part of the 
state in 1913. Washington (W. A. Lawrence)., 1907, reported fly speck from 
Jefferson, Pierce, am “hitman Canties. In 1903 Lawrence reported "Fly speck, 
Leptothyrium pomi, rare, only observed twice this year on a few apples collected 
late in the fall, Puyallup, Wash." Heald and George reported "Fly speck, 
Leieth yrium pomi," from Mason County in 1916. 

The disease is apparently slight to rare also in Iowa, Kansas, Oklehoma, 
and Texas. In 1919 Kansas reported "Sooty blotch probably aided by wet season, 
very unusual for it to oceur in Karsas.e" Oklahoma, 1919: “Few reports, not 
of much consequence." 

Massachusetts, Connecticut, Rhode Island, New Jersey, and Delaware gerer- 
ally reported s ooty blotch cammon and troublesom, often causing serious deprecia- 
tion in market values of fmit, partimlerly from unsprayed orchards. For ex- 
ample, in 1906 and again in 1916 Conrecticut reported concerning sooty blotch: 
"One of the worst apple diseases". Delaware averages about. 1/2% of injury. In 
1919 this grap reported as follows: Connectiat - more than usual; New Jersey- 
common in neglected orchards; Delaware - as usual 1/2% to 1% of crop injured, 

Parther west, sooty blotch is traiblesome in Nebraska and Arkansas. 

In 1907 Nebraska reported "Leptothyrium pomi is present in the m jority of 
orchards ineastern Nebraska". Sime, it tes frequently been reported as wide- 
spread, mt estimtes of losses are not. g? ven. 

Reports indicate that heavicst and m@t frequent losses from sooty 
blotch occur in Pennsylvania, Ohio, Indiana, Illinois, Missouri, Virginia, West 
Virginia, Kentucky, and North Carolina. In 1910 Pennsylvania reported 10% in- 
jury, 1/2% loss; 1911 - 15% injury, 2% loss; 1914 - 10% injury,.5% loss; in 
1917 - 8% depreciation in mrket value of fruit duc to sooty blotch. In 19% 
Ohio reported 20% injury, in 1909 - 50% injury in 14 counties with $100,000 
loss. Indiana; 1903 - 25-30% injury in 4 counties; 1910 + 18-22% in several 
canties; 1911 - 5«8%; 1914-15 very common, 1916-17 less. Illinois: 1911, sooty 
blotch widespread, especiallly insathern part of state, large amount of in- 
jury in many orchards, 1912 less. Missori: 1905 - 75-100 of crop injured in 
localities, about same until 1910 when Rolfs reported 50% to 80%0f crop injured 
in several smthern cantics. The disease is abundant in Virginia, West Virg inia, 
Kentucky, am North Carolina. It is also canmon and atundant inthe other 
southern states east of the Mississippi, but reports of its relative pre valence 
are incomplete. 
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In 1919 the above states reported sooty blotch as follows: Pennsylvania, 
More than in 1918, severe on York Imperial, 10-15% injury, 2-3% depreciation, 
West Virginia: Abundant 20% injury, slight loss, Bordeaux spray most effective, 
Ohio: More than usual, favored by late rains, midsummer copper sprays excellent, 
kentucky: 100% injury where orchards were not sprayed. Indiana; No loss. 
filinois: Rare. Missouri; Common, much injury. 





Control in 1919 





West Virginia: Bordeaux sprays most effective. 
Ohio: Midsummer copper sprays excellent. 


Blister canker caused by Nummularia discreta Tul. 





This disease in 1919 caused, as usual, much damage in certain central 
states. Nebraska (Wilcox) stated; "Continues to be our most important disease." 
Kansas (Mel chers) reported: “Reports at hand show that this disease was less 


common the past season than has been observed for the last five years. Apparent- 


ly: the abmndant rain in the spring of 1919 gave the trees a more vigorous 
growth. It apparently made them less subject to attack. Fewer orchards were 
suffering from blister canker than usual." 
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Missouri (Maneval.) reported: th: disease as general and severe, killing 
a good many trees each years Arkansas (lliott) estimted the injury to the 


Inia; crop at 5%, or 4¥250,000. In Oklahoma it was reported 2s only present and not / 
Fes serious. oh 
ve, Blister canker also caused damage in the Chio Valley. Indiana reported J 
ent. it very destructive locally in 1919. While prevale@t in Illinois, injury was 





estimated at less than..1% Injury was apparently slight in Ohio, Pennsylvania, 

New York, and ‘the coastal states from Virginia northward. Bisby stated that the + 

first authentic report of the ocmrrence of blister canker in Minnesota came i 

from Yinona’' County, April 13,1919, when two trees were found affected. One q 

other case was located later in the season, May 1, 1919, when a large canker 

was found on a heaithy tree in a ldeacre orchard near St. Paul. + if 
On the preceding mp (Figure 28), the states fromwhich collaborators 4 

have reported the ocmrreme of blister canka@ are marked with’a "*", 


Varietal susceptibility was reported as follows in 1919: 








Most susceptible Commonly affected 
se," 5 
Ben Davis - Arkarsas | Grimes - Illinois if 
“ent- ° " ,.- DTllinois . Willow - Illinois 

? P - Indiana 
. " = Pennsylvania 


Prof. Selby (Ohio) recommends control by removing and turning cankers . 
before March 15. In Phytopathology 10: $8, 1920, W. 0. Gloyer published a 
summary of the occurrence and control of blister canker in New York. 
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Anthracnose caused by Neofabraea mlicorticis (Cord. )' Jackson. 





A general. summary of the history and extent of this disease has already 
been given (Plant Disease Bulletin, Suppl. 1:9, 1919). 

In 1919 reports on the northwestern anthracnose were received only from 
Washington, although it is known to be present in Idaho, and severe in western 
Oregon. Greatest damage from the disease is reported to occur west of the 

Cascade Mountains in Washington and Oregon. : 
2 | Heald and Dana (Washington) stated: "Neofabraca malicorticis is report- 
ed from widely separated points west of the Cascades." Arthur Frank fur nis hed 
the following, dated July 8; . 


RRNA BE ate 





“Report of survey of orchards April. 19, 18, May 1 and 10, 1919.. 
This was work done in the vicinity of Puyallup and up and down the 
valle y and in nearby districts. The anthracnose (Neofabraea mali- 
ecorticis (Cord.) Jack.) is generally: prevalent and quite severe. 
More of the trouble is present this season than in the last three 
seasons, The trouble is spreading into many young orchards rapid- 
ly and is doing much damage. Most damage is done by the fungus 
girdling small limbs. In some cases the trunks @& small trees 
are girdled, Many new cankers are gresent on one year old wod, 
Cankers were found giving off spores June ll, 1919, and cankers 
are found giving off spores at present time, July 7, 1919. 
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“Bellingham, June 28, 1919: Visited orchards at Bellingham, 
Ferndale, Lynden arm at points in the county between, Anth racnose 
is very severe inthis county. Many of the older orchards have 
had the trouble for as long as 16 years w more. One orchardswas 
seen which was reputed to have had the!'warst case in the North- 
west'. The owner. had sprayed last season and this spring there 
were no new cankers to be found. The trouble is more prevalent 
here than last seasm, 

“Vancouver, June 29, 1919: Some anthracnose present about 
Vaneaiver. am nearby points bit not so abundant as at other 
points." 


Inspectors of the Bureau of Markets found 5% anthracnose in one car of 
apples from Oregon, and apples in two cars from Washington were found to con- 
tain 20-22% anthracnose associated with other decays. 


Cravn -gall caused by Bacterium tumefaciens Sm. & Towns. 





Cravn gall ocmrs in probably all:apole grwing regions of the United 
States. The fact that the bacterium has beenprevalent in nurseries for many 
years, that it infects a wide range of hosts, am that it will survive under 
all ordinary conditions endured by the host, accounts for its very wide spread. 

It is probably mre difficult to estimate losses from crown gall than 
from any other apple discase, It wold be possible to place a fairly accurate 
valuation upon annual losses. in murseries where cost of production is readily 
calculated and losses are definitely computed in a single season, mt in con- 
mercial or home orchards the situation is exceedingly complex, Irregularity 
of occurrence Would make it necessary to canvass each orclsrd in a given area, 
Many orchards are injured by this disease without the knowledge of the owner, 
the enemy remaining hidden beneath the soil, and in other orchards crown gall 
may be present but producing no apparent ill effects on the trees. 

Trees infected when plated often dic-before they reach the bearing age 
from crown gall, or from secondary infections gainire entrance from the gall 
lesions, Frost injuries are known to pick crown gall trees frequently. Crown 
gall trees are generally stunted ani less vigorous than uninfected trees, they 
will probably bear profitably at a later age and then may be expected to die 
several years before their normal producing period is completed, Losses to 
the grower include the factors involved in the cost-production of a bearing 
orchard and in decreased producing power. 

It is, therefore, not surprising that only a few of the states where 
cravn gal] is known to occur report their losses for 1919. Most definite 
statements came this year fromthe following states: Arkansas reported 10% 
crop injured; Georgia, common, trace to 50% injury, 10% loss; Alabama, gen- 
eral; Oklahoma reported from three localities. Learn inspected one orchard 
of 20 acres where the root system of every tree examined was a mass of knots 
am fine roots. He sispects another orchard of 40 aeres to be in the same 
condition; Missouri reported the disease from one area; Ohio reported chief- 
ly nursery stock affected; . New York, severe in one ca:nty; New Mexico report- 
ed both aerial am crown forms, slight losses; Idaho stated that the disease 
was not common. It was reported from two areas in ‘Vashington. 
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Brown rot caused by Sclerotinia sp. 


For a summary of the occurrence and importance of this disease in the 
United States, see Plant Disease Builetin, Supplement 1: 13, 1918. In 1919 
it "as reported as causing 0.5% to i% injury to the crop in Delaware. 
Pennsylvania (Orton) reported it as causing 5-10% less on Cox Orange at State 
Collese, and also on Baldwins. I+ was more prevalent than umal in the state, 
but caused very slight loss. Earliest report August 20th.’ In Indiana it was 
first reported June 4, but it was only slightly prevalent. South Carolina 
reported brown rot on storage apples only. AJabama reported it unusually 
general and severe. In Arkansas is caused a trace of injury, appearing first 
on Red astrachan in June. Washington (Heald) stated: "Twig and blossom 
blight due to Selerotinia sp. reported from a number of localities by Frank 
from Island.and Whatcom Counties." ; 








Table 32. Losses as shown by inspection of cars at destination by 
inspectors of the Bureau of Markets. 





:No.of;Average : Range of 

Orizin of :¢ars :percent-: percentage of: 

shioment :with :age of : brown rot’ : Remarks as to seriousness of decay. 
: bro wn; brown » 4 
:rot :rot : : 





Arkansas 
Califormia 
Delaware 


3-12 : Estimate includes some blue mold. 

2-3 “Slight decay. 

2-23 ‘Two cars slight decay, two cars 
all stages of decay. 

Includes some blue mold. 

Slight decay. 


=) 
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Idaho 
Maine 
Maryland 


5 
a 
4 
1 ‘ 8-10 
1 
¢- 1 
Michigan a, ae 
1 
2 
1 
2 
4 
2 
5 


2-4 
25-30 
10-15 

3- 
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New Mexico © 
New York 
Pennsylvania ; 
Texas 

Virginia 

Wash ing ton : 
West Virginia; 


Slight decay. 
Slight decay. 

5 : Slight decay. 
3-5 Slight decay. 
5-10 Mostly slight decay. 
5-10 Mostly slight decay. 
e15 Decay mostly in spots. 


se « of 





Total ...sevee 33 Number of cars inspected - 2973. 
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Blue mold rot caused by Penicillium expansum (Lk.) Emend. Thom. 





Blue mold rot caused an immense amount of damage in 1919 to apples in 
transit and storage. The losses in common storage and in local markets are 
hot easily estimated. Of carlot commercial shipments, the foliowing data were 
collected by the inspectors of the Bureau of Markets. 2973 cars of apples 
Were inspected at destination by the inspectors in 1919. Of this number, 706, 
having points of origin in 25 states and Canada (9 cars),were found to be 
infected with blue mold rot, Penicillium expansum, the rot affecting from 1 to 
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87% of the apples by cars, and averaging 10.2% of the total fruit in the 70% 
cars. Computed for the 2973 cars, 2.4% of all the apples inspected in 1919 
by Bureau of Markets inspectors were affected with blue mold rt. 


Bitter pit (non-parasitic) 


"The term bitter pit is used as snyonomous with 'Stippen' and 
Baldwin spot, the disease being characterized by brown spots and 
streaks in the region of the vascular, particularly the subepider- 
mal tissue. Theweather conditions in the eastern United States 
were not favorable to bitter pit the past season (1919) but there 
have been reports of some losses on Rhode Island Greenirg in sec- 
tions such as New York state where the crop was light and the fruit, 
therefore, somewhat forced in its growth." (Charles Brooks, Office 
of Fruit Disease Investigations, United States Department of Agri- 
culture). 


Arle nsas (Elliott) reported for 1919: “Probably the worst outbreak of 
this disease ever known here, It appeared early in August on Grimes and Jona- 
than. Some Jonathan crops entirely reduced to mills. Other orchards not in- 
jured in the least". Virginia (From): “Quite severe on King David from Rock- 
ingham County." Pennsylvania (Orton): "Baldwins am Spys reported as being gen- 
erally affected." New Jersey: Very common. Connecticut: Much less than usual, 
one report only. Ohio (Sel by): "Relative prevalence normal, small injury, 
weather conditions favorable to dis ease, and early maturing of the fruit." 
Michigen (Coons); “Complaint that there is an abundance of bitter pit in Oak- 
‘land County this year." Idaho (Hunger ford); “Reported to be common in Twin Falls 
County, no survey made." New Mexico (Leonian): “Local, Stayman Winesap most 
susceptible." Washington (Heald & Dana); "Reported from both eastern and western 
Washirgton, common in central irrigated regions also." (See also'P. S. Darling- 
ton's estimate of losses from povdery mildew and bitter pit at Wenatchee, under 
"Powder y Mildew", page 118). 

Of the 2,973 cars of apples inspected by the Bureau of Markets insvectors 
in 1919, 42 were found to be affected by bitter pit as follows: 5 cars from 
eastern, 5 from central, am 431 from western statés. 





Table 33. Losses from bitter pit as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 








. 
. 


Origin of shipment : No. of cars with bitter : Average percentage of fruits 
: pit : affected 
Delaware . , 5 
Vir g inia 4 
West Virginia 10 
Illinois ao 
Arkansas * 10 
Idah o 12 
Washirg ton 15 
Oregon i: . sa.0§ 
Califomia . ake 





Number of cars inspected - 2,973- 
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Summary of Varieties Reported Affected in 1919. 


Arkansas: Jonathan, Grimes, Ben Davis, Winesap, Delicious. 
Virginia; King David. 

‘Pennsylvania: Baldwin, Northern Spy. 

' New Mexico: Stayman Winesap (most susceptible). 








Rosette. 


Rosette of the apple is general ly rare throughout the eastern half of 
the United States. In fact the dense tuft of leaves (rosette) terminating a 
branch or shoot otherwise practical ly bare, which characterizes this disorder, 
is so seldom encountered as to be almost a,qmriosity. 

In 1901 Paddock described rosette and called attention to its importance 
in certain apple regions of Colorado. From 1910 to 1914 it began to be noted 
widely in Idaho, Oregon, and Washington. 

In 1919, in addition to its usual occurrerre, rosette was reported for 
the first time from three or four localities in Kansas by Melchers, attended 
by no serious injury. In Idaho for this year it was reported: "One of our 
most common apple diseases." 

Few estinates of losses from this disease have been received. Idaho 
placed injury in i919 at 5%, and the estimated loss in the state at 3% of the 
total crop. Slight varietal resistance is claimed. 

In a 1904 Colorado report, Paddock stated concerning rosette: "This 
is a disease which results from an uncongenial soil condition, a,poor water 
supply and winter injury." 

Hungerford (Idaho, 1919) renerked: "Clearly associated with soil con- 
ditions... Hard pan, slick spots, shallow soil, high water table, all have been 
associated with the trouble (rosette)." 

The follwing statement omceernim rosette in the interior irrigated 
districts of the Pacific Northwest is furnished by D. F. Fisher am Charles 
Brooks, Office of Fruit Disease Investi,ations, United States Department of 
Agriculture, 


"Rosette is associated with an unbalanced comition of moisture 
and matrition. It is most frequently found on very compact soils, 
on hallow soils underlaid by ‘hardpan', or on soils where the 
humus content has been exhausted. by. continuous clean mltivation 
with consequent tendency towards 'baking' or ‘'puddiing' of the 
soil following irrigation and the formation of a ‘cultivation sole' 
a few inches below the surface which fe pCa prevents adequate 
irrigation of the tree. 

"Inadequate irrigation: of the tree in itself apparent ly is 
not the di rect cause of rosette, for this trouble in n> wise re- 
sembles typical drought effects. But an inadequate moisture sup- 
ply necessarily unbalances the food mpply, eithe permitting ex- 
cessive concentration of certain injurious salts or depriving the 
tree of certain necessary elemerts. 

"But whatever the factors involved, it has been demonstrated 
that with the more general adpotion of alfalfa as a permanent or- 
chard cover crop in the irrigated districts of the Northwest, the 





spread of rosette has been arrested. Improvement in rosette condi- 
tions is mt partimlarly noticeable until about the 3rd year after 
alfalfa is established, but after this time it is rapid and by the 
5th year the trouble usually disappears wtirely. blasting the soil 
gives only temporary relief, since it does not remove the causes con- 
tributing to the origifial soil condition. Applications of fertilizers 
are not effective unless the physical condition of the soil is cor- 
rected. Shallow rooted cover crops, such as red clover and vetch 
are likewise not effective. Pruning out rosetted branches results 
in accentuating the trouble and it is best to leave affected trees 
unpruned." 


Jonathan spot (probably non-parasitic), 


The followi rg states reported Jonathan spot in 1919: Delaware, in 
storage only; Ohio, relative prevalence less; Michigan, “Occurring in abundance 
on Jonathan on trees near Farmington, Mich." (Coons, Nov. l, 1919); Idaho, always 
common on Jonathan apples picked late and stored; Washington, common in central 
and eastern districts. . 





Water-core (non-parasitic). 


Water-core is known to oceur widely over the apple-producing regions 
of the country. While reports are not sufficiently complete for a general 
survey of its behavior, some states have given a fair idea of local occur- 
rence. 

Selby reported from Ohio; 1915 - Water-core has developed to an un- 
usual extent, serious in Delicious and King David at Wooster. Results of all 
investigations show that early picking can be relied upon to reduce or prevent 
water-core, 1916 - "Prompt picking and low nitrogen". 1917 - "Follows too 
late picking of varieties.“ 1919 - More prevalent than usual in that fruit 
matured early. Frit should be picked promptly. 

Pennsylvania reported: 1915 - Slight loss, 2% injury. 1917 - 3% in- 
jury in three counties. 1918 - York Imperial affected in certain orchards, 
watery part confired chiefly to flesh, "glassiness". 1919 - Some at State 
College on Wolf River. 

New Jersey: 1918 - Occasional. 1919 - Oceasional, 

New York: 1913 - Common on Transparent, Bough (Sweet Bough), Pound 
Sweet. 

Califomia;: 1917 - Fairly serious. 

Charles Brooks and D. F. Fisher, (Office of Fruit Disease Investigations, 
United States Department: of Agricultu re) fur nish the following data for the 
Pacific Northwest: 





"Most susceptible varieties: Tompkins King, Winesap, Delicious, 
Newtown, and certain summer apples - Red Astrachan and Waxen in pare 
ticular. Not as serious in the Pacific Northwest in 1919 as in 19lo. 
Influence of irrigation and fertilization not established." 
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Drouth spot (non-parasitic). 


"The term drouth spot is used to refer to .msses of dry corky tissue in 
the flesh of the apple. The spots are usually much larger and more deeply seat- 
ed then bitter pit spots. The disease was far less prevalent than in 1910 wt 
weuscd some losses on York Imperial in Virginia, West Virginia, Maryland, and 
Pennsylvania." Charles Brooks (United States Department of Agriculture). Ideho 

' @ungerford) reported draght spot and cork in 1919 as follows: “This treubie 
has been reported from various sections of the state where apples have been 
grown without irrigation and with insufficient moisture." 


Storage scald (non-parasitic) 















- “Several varieties of apples were held rather beyond their 
usual storage season (1919-1920) mu't the cold weather that prevail+ 
ed wade it possible to market them in most cases without heavy 
losses from scaid, Grimes showed scald on the markets by the mid- 
dle of December, and Ycerk Imperial and Black Twig by the middle of 
January. Apoles in baskets, boxes, or ventilated barrels scalded 
less than those in the usual tight barrels- Apples in unoiled 
wrappers scalded as badiy as unwrapped apples mt those in oiled 
wrappers remined free from scald." ‘Charles Brooks, United States 
Depa rtment of Agric lture. 





In the following table it will be seen that of the 2,973 cars of apples 
inpected by the Bureau of Markets insrectors in 1919, 48 cars were affected 
with scald, 11 fromeastern ani 37 from western states. 


PEAS IBERG EEE ES Ag anise ose : ~ 





Table 34. Lesses from scald caused by physiological conditions as shown 
by inspection of scars at destination by inspectors of the Bureau of Markets. 


























:No.,of:Average : Range of : if 
Origin of :cars :percent-: percentage of : Remarks as to seriousness of ig 
shipment :with tage of : . scald : scald 

_._28cald;scald : : aside coceesaitaie if 

: : : : i 
New York eo os Sis _G-le : i 
Delaware ¢ 2: i 54 6 : Slight scald. . 
Pennsylvania : 1 ; wx 5-10 : Deep scald. 
Virginia s/ Gia 5 RO" 5r45 : Some bad scald. 
West Virginia: 1 ; 40 : 40 : Affecting one-third to two-thirds 

: : er : of surface of affected apples. 
Michigan t.sdeveg 130 Ls 100 : All degrees of severity. 
Wash ington : 35 : 15 +:2 cars 50-100 : Slight scald on large percentage 

: : : : of fruit. H 

: : : 33 cars 2-27 : All degrees of severity. ; 
Oregon Me 78 7 : ' 
California Wer oe ee 20 : Slight scald. 
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Totalecsic 48 Total number of cars inspected ~ 2973: 











Sun scald (non-parasitic) 


New Jersey (Cook): Sunburn very severe and the cause of heavy losses due 
to exceptionally hot weather on July 4 and 5. Ohio (Selby): Relative prevalence 
about same, resulting from excessive exposure of upright stems, reported May 5. 
Virginia: Some injury in early August during exceedingly hot weather. 


Winter injury caused by low winter temperatures. 


Connecticut: Effects of severe winter of 1917-18 still evident in in- 
jured and dyirg trees. Pennsylvania: Crotch injury on York Imperial in Frank- 
lin County and brown pith in twigs of Northern Spy in Wayne County. Both may 
have been caused by winter of 1917-18. Ohio: Relative prevalence less, cases 
reported largely carried over from 1918, Icaho: Rather serious winter injury 
in Kootenai County. Washington: Reported from several localities in western, 
centrai, am eastern districts. 








Spring frost injury. 


Frost injury in 1919 was reported by several states. Connecticut: Late 
frats in May hurt blossoms considerably in certain localities, so that crop 
was light in places, some injury to leaves. Pennsylvania: Foliage severely 
injured at Phoenixville, Pa., 20% of foliage showed marked blisters (May 5). 
West Virginia: Foliage of many varieties injured by late frosts. The cold 
weather which prevailed at blossoming time resulted in mech injury to them, 4p- 
parently not due to frost, mt to cold windy weather. Fmit set was compa rative- 
ly light as a result. Ohio: Frost banding reported from Lawrence County, June 
25, as bad on Gano variety. Indiara: Frost on April 25, 26, 27 was very preva- 
lent am state-wide. Injury was very severe. In the southern part of the state 
peculiar scarred areas about the calyx end, amd the familiar frost band was COM 
mon while in the northern part of the state in many cases the frost resulted in 
the total destruction of the blossom. Illinois:(Anderson) "There has been an 
unusual amount of leaf yellowing 1d dropping this season. There was a frost 
with temperatures of 24-30° thraghout the state Apr il 26-27. The apples were 
in full bloom in central Illinois at this time. This was followed by good grow- 
ing weather until the week of May 19-24, when there were several days of cold, 
rainy weather. This was followed by very warm, dry weather. The older leaves 
suffered most. The condition was noticed on other fruits also." Montana: 
Slight russeting in certain localities. Idaho; Frost banding reported fr om 
the Panhandle. Washirgton: Severe spring frosts caused more than usual injury, 
mach young frit killed by the late frosts, especially in eastern Washington, 
frost blistering and curling of leaves very common. throughout the state. 











Fall frost end freezing injury. 


"Heavy losses from freezing were sustained on northwestern 
apples in transit. The losses were braght abat by inability to 
get smitable cars, abnormally cold weather, and unusual delay in 
shipments.” (Charles Brooks, United States Department of Agriculture): 
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Oregon reported “Hood River Valley apple crop damaged 4% to 5% by severe 
frst. Some damage to fruit on trees ami in boxes still in orchard." (Bureau 
of Crop Estimates, Weekly Crop Notes, Oct. 26 to Nov. 1, 1919.) 









Hail injury (non-parasi tic) 






















Michigan (Coons); Hail injury common in.Qakland County. 


Spray injury. 





Sulphur sun scald of apples in the interior regions of the Pacific North- 
west, east of the Cascade Mountains, is reported as follows by D. F. Fisher and 
Charles Brooks (United States Department of Agriculture): 


"Occurs following application of sulphur in any form daring 
the period of intense sunlight when shade temperature exceeds _ . 
g0° F. Only apples exposed to the direct rays of the sun during 
the hottest parts of the day are usually affected. Foliage in- 
jury accompanying the: fmit burning is ordinarily inconsequential. 
Has been known t ocar fully 3 weeks after sulphur was applied, - 
when turnirg temperature was thus delayed. Mildew control after 
the early spring season is greatly complicated by the practical i 
certainty of sulphur sunscald resulting from application of the a4 
most effective spray mterials." f 


Idaho (Hungerford) reported slight loss by burnirg from lime sulphur 
from northern and southern canties. 

New Jersey (Cook) stated: "Spray injury very common where concentrated 
lime-sulphur 1 to 40 was used as a summer spray". 

John W. Roberts (United States Demrtmeit of Agriculture) stated con- 
eerning spray injury in Virginia, West Virginia, Maryland, am Delaware in 1919: 
"Spray injury from lime-sulphur and from Bordeaux mixture was more than usually 
severe". 

Conrecticut reported, "Bordeaux, lime-sulphur, copper lime sulphur, cal- 
cium arsenate (liquid) all caused trou ble, although calcium arsenate in the dry 
form apparently caused less injury than whenwet. Bordeaux injury consisted 
Minly in msseting of the fruit." 

Ohio (Selby) reported, "No cases o& arsenical injury clearly evident. 
Clear evidence of danger from high pressure with spray gun". The cause is given 
a "mechanical - large dise and particles in sprays". Instances of 40% injury 
to the crop were cited, resulting from leaf drop. In a letter from D. C. Babcock, 
June 19, 1919, (Ohio) itwas stated: “I have noticed some damage from the use 
of the spray gun on apple foliage and the leaves'on some of the trees were turn- 
*d to anextent of probably 75% The conclusion was that the operator had 
MNipulated the gun too close to tle foliage." 

Pennsylvania (Orton) reported: "Sodium arsenate defoliated trees sprayed 
by the State Department at Harristurg (Wyoming County)". 

Virginia’ (Fromme) reported: "A good’ deal of complaint of spray turn, 
Specially on foliage from early summer applications." 
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SUMMARY ~ Sprays and dsts repor ted as causing injuries in 1919.’ 





Material Local ity . Injury 
Bordeaux Mixtire Md., Va., W.Va-, Del. Injury more severe than usual. 
Conn. Injury - mainly russeting of 
fruit. 
Sulphur Pacific Northwest Sulphur in any form liable to 
. cause trouble. 
Lime-Sulphur Md., Va., W.Va., Del. Injury more severe than usual. 
N. J» ; Injury very common, where con 
centrated lime-sulphur di. 
luted 1-40 was used as 
summer spray. 
Slight. 
Calcium Arsenate Less injury when dry form was 
used. 
Sodium Arsenate Pa. Caused defoliation. 
Spray injury from using pvecrite 
spray gun with too high 
pressure Ohio 


Miscellaneas fruit rots am spots 


Fruit ro& caused by Alterraria sp. 


Colorado: Winesap especially susneptible. Reported on several cars shipped out 
of state. ' 
New tersev: Blcssem end rot (Alternaria sp.) common tut not serious. 
Washington; Alternaria sp. caused rot of fruit at Pullman, Febr. 10, 1919, tut 
less serious than the Penicillium rot. . 
NOSE: Mel. T. Cook (New Jersey) reported Alterrmaria sp. causing Jonathan 
spot, and the disease very abundant. 


. 


Pink mt caused by Cephalothecium reseum (Fries) Cda. 


New Jersey: Common, tut of little importence. 

Ohio; Occurred in October. Associated with black mt, aided by much late season 
rain. 

Washington: Found Jan. 13, 1919 in Mason Canty. 





Rot caused by Phytophthora cactorum (Lib. and Chan) Schrét. 


Connecticut: (Clinton) Apparently common; first report last year; small amount 
of injury on falling rotting ples under tree. 


late red spotting, cause dabtful (Barss). 


Oregon: Apples having yellow skins, especially Yellow Newtown, are lately vi 
reported as affected by small red spots, each centering in a lenticel ere 
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resembling very closely the appearance of San Jose seale spots. The 
late picked fruit (and picking contimed unusually lete this year) 
in a good many orchards showed this effect. Rainy weather had oc- 
curred and rather iow tenperatures before such fmit was off. Copper 
sprays seemed to induce earlier and more abundant appearance of this 
co miti on. 


Storage tots caused by various fungi. 


"The unusual amouht of small seab spots on the stored apples has re- 
sulted in larger losses than usial from storage rots." Charles Brooks, United 
States Department of Agriciltwre. 


Miscellaneous leaf spots. 


Cercospora mali - Texas (Taubenhaus) reported from Senate and Guadalupe 
Counties, unimportant. 

A silver leaf disease reported by Heald and Dana fron winded distirct, 
Washington, Mar. 26, 1919. 








- 


Miscellaneous bark cankers. 


Brown bark spot (non-parasitic) reported by Heald and Dana from Stevens 
County, Washington. 





Canker caused by Septobasidium pedicillatum (Schw.) Pat. 
(Thelephora pediciJlata Schw. ) 








This disease was reported by a county agent at Covington County, Miss., 
as abundant on limbs in an entire orchard. 


A sourfy bark canker was reported by Leonian (N. Mex-) on some 700 
Delicious trees. The trees of this variety were badly affected with the disease, 
While other trees in the same orchard were not at all affected. 





Cytospora canker thought tc be caused by Cytospora sp. and another un- 
determined fungis was reported from New Mexico by L. H. Leonian as follows: 





“Widespread and very active in the final destruction of trees. 
Some orchards show as high as fifty percent infection tut these 
organisms are only weak parasites ari f>llow woody apple aphis, 
giant fruit tree borer, ami presence of large amant of nitrates 
in the soil as has been demonstrated by digging out a large num- 
ber of cankered trees, the roots of which were in 411 cases in- 
fested with either aphis or borer, or toth, Analysis of soil 
showed nitrates in such large amounts as to be injurious to 
plants, Inoculation experiments with Cytospora showed that it 
was a weak parasite and unable to attack healthy trees." 
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Myxosporium corticolum (Edgerton) was reported by Clintm as cccasion- 
ally occurring in Connecticut, probably following winter injury. 

A bark canker showing fruiting mdies of Phabdespord rhoina (Peck) was 
reported by Bisby Minnesota) as: 2cllows: 

"Bark canke’, one report from Hennepin County. The -eanker 

was 6-10 inches broad, bark grey - similiar to gray bark of rasp- 

berry. The pycindia are sub-epidermal. wholied report for Minnesota, 

June 13, 1919." 

A bark canker showing Radulue aterrisus (Fries) was reported by Bisby 
from Ramsey Ccunty, Minnesota. ‘He organism seemed ‘to be causiag a distinct 
canker. This is the first report for the state. 

Schizephyllum commne (Fries) was reported as common in Ohio, Missouri, 
and Minnesota. 

"Measles" - Leonian (New Mexico) reported concerning this disease in 
1919: : 




















“Very common and destructive. Affected trees remain stunted for 
years and eventually die. The bark: shows purplish small pustules 
in large patches. Spots in which affected trees grow enlarge from 
year to year formirg ‘circular. areas ‘where only a’few plants can 
grow and the trees becom invariably measled. ‘Soil from these spots 
has been analyzed showing the presence cf nitrates and carbonates 
in such large aeseceaneal as t be posi tively injurious to the growing 
things." 
Virginia reported "Measles" from Patrick County, March 10, 1919, and 
Stated iv was apparentiy the same disease as tit described by Hewitt, Builetin 
1l2 of the Arkarsas Experiment Station. 


RCOT ROTS 


Armillerie goat=mt, © was re por ted common and: causing a trace of loss 
in Arkansas. New causing 
local damage -in Wayne and Monree Counties. 

Clitocybe rcot-rot was reported alone with Armillaria (atove) from 
Arkansas, as causing. a trace of loss. 

Ozonium omnivorum Shear was reported en ecchand in Texas, causing 5% 
loss. ’ 

Kylaria root-rot was reported as follows: :. 

Arkansas: General, trace of injury in Benton amd Washington 
Coun tie s. ' 

illinois: Black root-rot, Xylaria sp., scattered. very slight 
injury, disease found only in three or four orchards in the 
extreme southern parts of state. 

Indiens :: 6.5% loss, ‘fairly commen in southern Indiana. 
Pennsylvania: Foand, with fmiting bodies, August 20 in Frank- 
iin Co:nty: "First record in’ Pennsylvania as far as we 

know", (Orton), . Lass slight, two trees out of: 54 found in 
one orchard. ’ ' 
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Miscellaneous root rots,, unidentified, were reported as follows in 
1919: 
Missouri: Gano variety affected with undetermined rmot-rot 
in Marion Canty. 
Ohio: Undetermined root-rot in three counties. 
West Virginia: Slight loss from root-rot in Braxton and Monroe 
Counties. 





"Collar rot" was reported as follows: 
Ohio: Freezing and subsequent infection. 
Washington: Very prevalent in central and eastern Washington. 


PEAR 





Blight caused by Bacillus amylovorus (Burr.) Trevisan. 


This disease was reported in 1919 from practically all regions where 
the pear is grown. Greatest losses ocurred in sathern Indiana, and in cer~ 
tain states in the southeastern section of the country, namely, Kentucky, 
Tennessee, North Carolina, Sath Carolina, Georgia, Alabama, Mississippi, and 
Louisiana. The total prodiction of pears in tiis area in 1919 was abmt 
1,321,000 twshels, or not far from 10% of the total United States crop. 

Losses from pear blight were estimated at from 10 to 50% by etatess Indiana 
reported 75% injury to the crop. ~ 

Heavy losses were also rerorted from Colorado and New Mexico. Leach 
(Colorado) reported the disease etandant, severe, and causing the usual 
amount of danage. Leonian (New Mexice) stated: “Sudden outbreak all over 
the state. Average loss about 10 to 15% Most serious in the history of 
the pear industry in New Mexico. Formerly considered unimportant." 

Moderate losses, no: gererally exceeding 1%, were reported from Ver- 
mont, Massachusetts, Conrecticut, Rhode Island, New Jersey, Pennsylvania, 
Delaware, Virginia, Arkansas, and Texas. 

In the West, Washington reported the ormrrence of pear blight in a 
few localities. No reports, however, were received from the important pear 
state of California, where in 1919 the crop was estimated at 4,096,000 mshels, 
only a little short of the combined production of the four next largest pear 
producing states of this year, Washington, New York, Oregon, and New Jersey. 

Oregon reported the disease severe in Josephine Canty. In the Rogne 
River Valley, where the pear irmdustry was threatened with extermination by 
this disease, a course of vigilant eradication has proven highly smeccessful. 
This work was begun by Ms B. Waite in 1906 and carried on for several years 
by P. J, O'Gara. In Jate years Mr. C. C. Cate, County Pathologist at Medford, 
has condicted the orchard inspection and eradication. The work has been re- 
garded as a commnity problem. Hold-over cases in top, body, collar, and root 
have been systematically looked for and the infected parts destroyed. 

An important step in the success of this campaign against pear blight 
in Oregon has been the detection and eradication of collar blight, working 
along lines similar to those developed by M. B. Waite, in the California or- 
chards in 1905-06 and '07, (see below). Collar cases, though perhaps entirely 


Sis OMe aak G4 Sati afene Vo 8 aS 


SELES Sei SZ 


ip titied Rie LITRE on TK or 





1499 


beneath the soil, have been located and eradicated. It has been observed that 
this form of the disease, even though not visible above ground, is a source of 
blossom infection and may initiate an outbreak of blossom blight. Excavating 
about the collars of all trees in an orchard, frequently reveals several such 
hold-over cases. In instances where blossom blight has been epiphytotic, al- 
though eradication in tops and todies had been practiced by experienced men, 
the source of first blossom infection has been traced to these buried hold- 
overs, and their eradication has had an important influence in controlling 
the disease. The experiment of producing blossom blight with the pear blight 
Organism isolated from collar blight cases was repeated by the writer (Hutchins) 
from the collars and from the tops of pear trees, Idaho variety, at Wenatchee, 
Washington, in November, 1919. The organisms were kept in pure mlture and 
inocula ted into Kieffer pear blossoms at the Experimental Farm of the United 
States Departmamt of Agriculture, Arlington, Virginia, in April, 1920 - pro- 
ducing typical blossom blight in both cases. 

M. B. Waite, (United States Department of Agriculture) furnishes the 
following statement concerning the occurrence of the collar blight form of 
pear blight: . "dt Sach}. as : i 
"This form of pear blight has proved one of the meanest forms 
of this disease in eradication and control work, partly because it 
is rather difficult to find on account of the thick and rough, scaly 
bark at that point, and partly because a small area of the blight 
does the maximum amount of damage to the tree. Its attacks are ex- 
tremely erratic and appear to bear no very direct relation to the 
amount of the various forms of top-blight on the trees. It was found 
abundantly by me at Montrose, Delta, Peonia, and Grand Junction, 
Colorado, mostly on Bartlett pears, in 1903 and 1904. In the Cali- 
fornia campaign on the eredication of pear blight, it was found ina 
great many orchards of that state, both in the San Joaquin and the 
Sacramen to Valleys and in adjacent smaller valleys in 190, 1906, and 
1907. Some orchards with an atundance of top-blight had little trouble 
at the collars of the trees, while other orchards having only a moder- 
ate amount of top-blight were badly attacked by this aggravated fom. 
A special method had to be ddopted for locating it. This was as fol- 
lows: A three-fourths inch gouge with the bevel on the outside was 
carried by the inspector, and a little coneave chip one-half inch in 
diameter, was made through the rough bark, exnosing the greenish-white 
live inner bark. A sponge with a sublimte solution was carried and 
each cut was saturated with this solution and the gouge wiped before 
making the next. The Bartlett pears were usualiy gouged en each side 
and if any considerable quantity of collar blight was found, a second 
set of gouge marks was made on the opposite sides between the first 
cuts. When the gouge-mark showed the blight, the case was followed 
up and eradicated. Many beautiful and apparently sound trees with no 
blight in the tops (there being blight nearby in the orchard) were 
found affected at thé collar. Collar blight was found: in the outbreak 
at Medford, Oregon, in the autumn of 1906, and-in subsequent years: 
In 1907 and for some six years thereafter, P. J» O'Gara conducted & 
strenuous fight against it along with his other efforts to eradicate 
blight in that region. At Walla Walla, Washington, in the extensive 
Blalock Orchards, a number of striking cases were found with still 
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more abundant body blight and various forms of top blight. In 1906, 
at Payette, Idaho, a number of oases of collar blight on Bartlett, 
and perhaps other pears, were located. 

; "In the bad outbreak of'pear blignt on the Bartlett pears in 
westem New York from 1903 to 1907, a great many cases of collar 
blight were found, especially in ep Monroe, and Orleans Coun- 
ties» These oomrred in the presence of ‘still ety quantities 
of body blight am tip: blight.® ri ; 

ght ; : 

chins) For occurreme of this disease on other hosts see apple (page 115) 
hee, pear (page 18), qlsios (page 143), plum (page 159), and loquat (page 178) 
d 

ed 


O- Lee S. Soab caused by Venturia pyrina Adehr. 


e This disease me reported in 1919 by ‘iis @ pertial list of the states 
which it occurs. rmont reported severe loss; Pennsylvania - 2% loss; 
pe ssract - éommon A. reglected orchards; Connecticut - some; Delaware - 
bot 1% loss; Ohio - less, crop short; Indiana - rare; Washington - severe 
An western, none in eastern parts of state. ~ 


Bla ck rot caused by Physalospora cydoniae Arnaud. 


Black rot was reported from Stark Canty, Ohio (Selby) as "rather less, 
earliest report September 7, Bordeaux sprays in July good", and from Arkansas 
vhere it was common. Inspectors of the Bureau of Markets reported it as fol- 
lows ; 


Table 35. Losses teen black ra as shown by inspection of cars at 
destination by inspectors of the Bureau ab Mar ets. 





- :No. of sAverage ; Range of ; 
Origin of :cars  :percent-;percentage o@;Remarks as to seriousness of decay. 
shipment :with sage of decay 8 

~idecay ;decay 





20-28 - 
5-45 
10-43 
R) 


4 
2-25 
10-20 
1-37 
9-10 

- 40-45 


Arkansas 
Georgia 
Illinois 
Ind iana- 
Missou ri 
Oklahoma 
Texas 
Wisconsin 
Unknown 


; 

$ ° 

i 

¢ Considerable complete mes 

¢ (Rhizopus). 

; Estimte includes some blue mold. 
+: Estimate inoludes some brown rot. 
: Decay heaviest in. top of loads. 
+ One-fourth of decay complete.: 
¢’ Decay mostly in spots, oceasional 
$ pear completely decayed, 
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Total..+++20 ‘Totel mumber of cars inspected veaeue 270. 








Blue mold rot, caused by Penicillium expansum (Lk.) emer. Thom 





Rotting of fruit in transit, caused by the P. expansum, was reported as 
follows by Bureau of Markets inspectors: 


Table 36. Losses from blue mold rot as shown by inspection of cars at 
destination by inspectors ofthe Bureau of Markets. 





:No.of.; Average : Rarge of : ; 
Origin of ;cars :percent- ;:percentage @: Remarks as to seriousness of decay. 
Shipment :;:with :age of ¢ decay : 

:decay :decay : 





California : 3 : 2-5 Most af decay occurred in top of 
: : loads. 
7-20 : Estimate includes some brown mt. 
4-10 : Mostly slight decay. 
0-75 : Most baskets showed no decay. 
25-30 : Estimate includes black rot. 
2 : Slight decay. 


Colorado 
Illinois 
Michigan 
Missouri : 
New Mexico ; 
New York ae. : 
Washington ; 1-13 All stages of decay, considerable 
; complete decay. 


La Wee e MWS 


Unknown 


Total... 





Soft rot carsed by Rhizopus sp. 


Losses caused by soft rot of fruit in transit wer reported as follows 
in 1919 by inspectors of the Bureau of Markets. 


Table 37. Losses from soft rot as shown by inspection of cars at 
destination by ingectors of the Bureau of Mariets. 





:No. of :Average : Range of : 
Origin of ;cars :percent-;:percentage of ; Remarks as to seriousness of decay: 
shipment :with :age of ; decay 

:decay ;:deoay : 





Calif or nia febu [Phi 9 2-15 +: Mostly slight decay. 
Illinois ; : 80 75-85 From 1 to 6 spots on affected 


stock. 
55-60 : 
40-45 Two-thirds in spots, balance 
complete. 
: Considerable complete decay in 
: one car. 
; Mostly in advanced stages. 


Indiana. ; , 57 
New Jersey 


New York 


Washing ton 
Wis cons in 


Total.-+++++24 Total number of cars inspected -.... 270 
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Brown rot caused by Sclerotinia sp. 








South Carolina in 1919 reported bran rot common where pears where held 
in storage. Losses fromthis disease on fruit in transit was reported as fol- 
lows by inspectors of the Bureau of Markets: 





Table 38. Losses from brown rot as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 





: No.of :Average : Range of 
Origin of : cars :percent-:percertage of : Remarks as to seriousness of decay, 
shipment : with ;:age of ; decay 
:; Gecay :decay : 


































Alabama ; 1; 42: 42 : Average for the load. 

Colorado ; eae 20 ;: 20 ; Estimate includes blue mold 

Illinois : 1 $ 17: 15-20 : Spots ranging in size froma dime 

| : : to one-third of arface. 

New York ; 1/2 ; tl: 10-12 : Spots one-eighth to one-half inch 
; : : : in diameter. 

Texas Bin die Bing ao ae Bi DO ee ee ee 


stbea Total number of cars inspected .... 





Fabraea maculata (Lev.) Atk. 





New Jersey reported this disease in 1919: Very abundant and very de- 
structive in some orchards, esvecially in the saithern part of the state. 

Delaware reported it very prevalent throughout vicinities of Woodside, Wyoming, t 
ani Dover, where 50%-loss occurred in some orchards. 4 


Crown gall caused by Bacterium tumefaciens Sm. & Towns. 





Crown gall was reported es fhllows in 1919: Arkansas: general; Arizom: H 
a serious menace to all kinds of fruit trees including peer; Washington: pre- ; 
sent in Kittitas County. ; 


Other diseases. 





Phytopthora rot, caused by Phytophthora cactorum (Lib. & Cohn) Schrot., - 
was reported as follows by Clinton,(Connecticut): "New to the state, out ap- 
parently common this year. Percent of injury small, found ghiefly on fallen 
fruit rotting under trees. Only mycelium present in fruit, mt in ultures 
d0spores were produced abundantly". 

Sooty blotch, caused by Leptothyrium pomi (Mont. & Fr.) Sace., was re- 
ported causing 1% or less injury in Delaware. ; 
Brown blotch, cause unoertain, was reported common by Cook, in New Jersey. 
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Powdery mildew, caused by Podosphaera Jeucotricha (E. & g.) Salm., was 
reported from Pierce County, Washington (Heald & Dana). First appearance June 
30, 1919. . 

Leaf spot,’ caused by Phyllosticta pyrina Sacc. One specimen was received 
by Maneval, from Cole County, Missouri. 

Leaf spot, caused by Mycosphaerella sentina (Fr-) Schrot. (Septoria 
pyricola) was reported April i6, 1919, from two localities in southeastern Ala- 
ba mB . : 











Armillaria mellea Vahl. was reported by Heald as causing considerable 
trouble in an orshard near Olympia, Wash ington. - 

Ozonium omnivorum Shear was reported by Taubenhaus from five counties in 
eastern Texas. 

Chlorosis (non-parasitic) was reported in 1919 from New Mexico by Leonian 
as “generally present. In extreme cases leaves turn white, then brown, and die, 
Trees may be entirely defoliated". In serious cases trees are dwarfed. First 
report — May. é 

Drought injury reported by Heald and Dana from southeastern Wash ington. 

Failure of bicssoms to set was reported in 1919 from Delaware (Manns), 
as resulting in a very light crop. This behavior was attributed to an unfavor- 
able season. — , 

Winter injury was reported from western, sathern, and ‘eastern Washington 
(Heald & Dana). .An orohard of dwarf pears near Olympia was mentioned as being 
severely injured. 
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UINCE 


Fire blight caused by Bacillus amylovorus (Burr.) Trevisan. 





Fire blight on quince in 1919 resulted in about normal losses ‘in New 
Hampshire, Connecticut, and New, Jersey.. Delaware reported the disease less 
severe. Pennsylvania reported relative prevalence as usual, considerable in- 
jury with slight loss, earliest report June 5 in Center County, early maturing 
of wood checked the disease. In Ohio losses by Bligit were mech less than 
usual, which was attriorted to killing of the blossoms by late frost. South 
Carolina.,and Texas reported a trace of injury. 


Leaf blight cased by FPabraea maoilata (Lev.) Atk. - 





This disease in 1919 was revorted from New Jersey (abundant and very 
severe), and from Illincis (very abundant, no crop on account of frost, leaves 
lost by August 1.° First appearance May 20 at Lilly, Illinois.) 


Other diseases. 


Crown gall caused by Bacterium tumefaciens Smith & Towns. reported from 
King County, Washington. 

Black rot caused, by Physalospora eydoniae Arnaud was. reported in 1919 
from ‘New Jersey (very abundant and ver y severe}, Delaware (common, 5% injury), 
and Ohio (more severe than usual). 
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3rown rot cau sed by Solerotinia Sp» was repor ted from Pierce County, 
Wash ington. 
_ . Powdery mildew caus®d by Podosphaera Jeucotricha (E. & E.) Salm. was 
reported. by Heald and Dana from Pierce and Jefferson Counties, Washington. 
Rusts were reported as fllows in 1919: Gymnosporangium olavipes C. & P.- 
very severe vere locally in Montgonery County, Virginia. The earliest report was 
from Christiansburg, July 10, - 
Gymnos porang ium clavariaeforme (Jacq.) De®. was repor ted from Belknap 
ard Rockirgham Oounties, New Hampshire, June 23. 


Gymnosnor ang ium germineie (Schw. )* Kern was repor ted from New Jersey 
as occasional. 




















DISEASES OF STONE FRUITS 





PEACH 


Brown rot caused by Sclerotinia cinerea (Bon.) Schrot. 





Bron rot was very prevalent in mst of the peach states in the eastern 
half of the country during 1919. It was reported fromall states where peach- 
es are grown east of the 100th meridian ard was present to some extent up and 
down the Pacific Coast. Rotting of the fruit was the most common amd import- 
ant form of the disease, but in the Middle Atlantic States and New Englend much 
damage also was done in the spring by blossom and twig infections. In New York, 
New Jersey, Delaware, and Marylend blossom’ blight was extremely serious. 

The year 1919 may be said to have been "bad" as far as brown rot was 
concerned, New England, New York, Ohio, and all states east of the Mississippi 
em Ohio Rivers reported considerably mre than usual, while inthe Middle 
Atlantic States the disease was epiphytotic.. In Michigan, Indiana, Illinois, 
and states west, however, brown rot seemed to be present in about normal or 
Slightly sub-normal amounts. 

Estimates of losses from the disease, as it ocmrred inthe orchard, 
have been made and the percentages are presented on the accompanying map» The 
losses in bushels will appear in Plant Disease Bulletin Supplement 12, 1920. 

It will be noted that in som states the losses were very high. In 
Delaware 50% reduction in yield is estimted. This is quite largely on account 
of blossom and twig blight. 1. F. Manns estimated that 50% of the blossoms in 
Delaware were destroyed during the latter part of April. It was s© severe in 
many of the old orchards as to totally destroy the crop. Many cankers which 
@re sure to badly affect the future vigor of the trees, were fourd. J. M. 
LeCato made estim tes of blighted blossoms in a number of orchards in Sussex © 
County, Delaware, April 28-29. His estimated percentage reductions in yield 
in individual orchards were as follows: 10”, 10%, 20%, 80% (old orchard), 1% 
(young orchard),1% (young orchard), 20%, 5%, 59% 1-2%, 5h, 75h, 25-80%, 40h, 
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Figs 29. Estimted percentages loss from peach 
brown rt, 1919. : , 








In New Jersey, Cook reported the crop on sanc.trees practically all destroyed 
from blossom blight. He also stated that it was worse in the old than in the 
young orchards. He menticnec the cankers on 1918 wood as being a very impor- 
tant source of infection, In New York bicssom blight was general in the im. 

portant peach counties along Lake Ontario. In Wayre County, New York, 50% of 
; the trees were affected, while in Monroe and Orleans Counties as high. as 90% 
blossom infection was reported in individual commercial orchards. In Maryland 
90% of the blossoms in sone orchards were killed, by Scler otinia in the early 

spring. In Georgia, brown rot of the fruit was géneral and caused losses in 

the field averagirg abait 20%, but running:as high as 100% in some cases. In 


Louisiana brown 
rot was serious 
on what few 
peaches were 
grown. One three. 
acre orchard with 
a full set of 
fruit at Avery 
Island, Louisiam, 
was a tctai loss. 
The losses 
from brown rot 
to frit instore 
age, trensit, and 
market were also 
exceedingly heavy, 


. The best sources 


of data on this 
subject are the 
reports of the 
food products 


_inspectors of 


the Bureau of 
Markets. These 


men made inspec- 


tions: of 1644 
cars of peaches 
during the cal- 
endar year 1919 
and found more 
or less brown 
rot in abat 
1150 of these 
shipments. Table 
39 following 
gives their re- 
sults more in 


detail. 
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Table 39. 


by inspectors of the Bureau of arrears 1919. 


Percentages of peach brown rot as found 
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in cars at destination 








: Aver-: Range of decay 








:No. ; Aver-; Range of decay :: :No. 
Origin :cars ; age %: :: Origin :cars ; age %: 
of ship-:with : de-~ ; No. : Percent-;: of ship- :with ; de- : No. : Percent- 
ment . :decay: cay ; cars : age :: ment :decay: cay : cars : age 
Alabama : 10.: 24 : 7 +: 8420 ::New Jersey: 5: 26 : ? : 10-38 

: : : 3 +: 29-60 ::New York ; 41: 15 : 36 : 2-25 
Arizona + 1: 15 : s Se) 8 : : : 5 + 38-45 
Arkansas: 67: 14 +: 56 +: 1-25 ::Ohio Mah go yeah. ee : 5 

: a 27-50 ::Oklahoma : 65: .13 +: §2 +: 125 
Calif. 6: 20 10-30 ; : ; ide eae 5 
Colorado; 23: ll 5-35 3: : : : 3 : of-3! 
Delaware: 3 <) 12-40 -::Penn. : 10: 28: : 
Florida : 1 iw: 3-17 3: ; : . 3: 35- “5 
Georgia : 615; 2) : 362 125 oo; ; : “oe aS 0 

: : : 219 27-50 ::Texas 137:.17 : 114 : 5-85 

: : 34 +: 55-90 3s: : : : 15 : 27-50 

Idah o e 3 g : 5-13 «3: ‘ i 5 + 42-75 
Eilincis: 7: 13. : 3-30 ¢:Uteh 28: § : 1-22 
Indiana ; >. wee os : 10 ::Virginia 5: a : 12-40 
Maryland: 54: 15 +: 44 : 1-25 ::Washington:; 4: > 1-13 

: : : 10 :- 20-60 ::W.Virginia: 20; 29 15: 425 
Michigan : st 3 , 30 os: ; ; 3 +: 30-40 
Missouri: 30 ; 13 34 1-25 «3: 5 : 4 +: 55-75 

4 30-80 ::Unknown 4: 39 23-65 

Total...1149 
Number of cars of peac'tes inspected... 


«1644 





The complaint abat the rotting of southern peaches in northern markets 
was very gereral last year. 


of brown rot. 


Many wholesalers and retailers lost heavily because 
It will be seen that the aggregate losses from this disease in 


the field, in transit, and in marketing were enormous. 
Warm, moist weather is favorable for brown rot. 


did rot report much about weather conditions, 


Although collaborators 


it is known that the wet weather 


at blossoming time in the Middle Atlantic States induced blossom blight in that 


section, and that the frequent summer rains favored the development of fruit rot 


in all the eastern and southeastern states. 
The dates when the disease first became evident on the new growth were 


reported by collaborators as follows’: 


April 
" 


" 


Ma 7 15 


" 2 
: 2 


Delaware (blossom blight) June 


New Jersey( 
Arkansas ( 


n 
" 


South Carolina 
Pennsylvania (twig blight) July 


Alabama 


) Jur l- 
" ) June 6 - 
July - 


Mississippi (fruit rot) 


Tennessee (. 
Virginia 


( tt 
Oklah oma ; " 


Illinois 


~—— a ee ee 
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Peach varieties differ considerably in their susceptibility to brown rot, 
Of comm reial vari eties it is known that Champion and Carman are very susceptible, 
The data received on’ ‘this subject in 1919 is summarized in Table 40. 


Table 40. Data on varietal susceptibility of peaches to brown rot, as 
given by w@llatorators, 1919. 





. 
~ 


Variety ae State Remarks as to susceptibility. 





‘Belle of Georgia : Delaware bon blossom blight in Sussex County. 


Ca rman : Delaware 95% +~«&7T . 7 
: New York : Badly affected with bebe dlight. 
Virginia 50% loss at Warrenton in spite of 3 
: sprayings. 
Champion : Connecticut Susceptible 
: New York ° 
Pennsylvania ; 100% infection in Adams County. 
: Virginia : Especially susceptible. 
Early Rochester ; New York : Susceptible. 
Elberta : Arkansas : Bad blossom blight. 
: Delaware © 50% blossom blight in Sussex Canty. 
: New York : Susceptible ‘to blossom blight. 
Ha le : Arkarsas : Bad blossom blight. 
Niagara New York Susceptible to blossom blight. 





Self-boiled lime sulphur is commonly used in commercial orchards to com 
bat brown rot. In gereral it has-given good results and has been the means of 
saving many thousands of mshels of peaches. However, there is still room for 


mach improvement along the lires of an efficient summer spray for peaches. 


Trials with the use of sulphur and arsenate of lead dust for peach — have 
been tiade during the last few years with rather promising results. In 1918 
New Jersey, Delaware, Virginia, West Virginia, and Georgia reported favorably. 
In 1919 a qestionnaire was sent to wllaborators asking for "opinions as to 
the value of sulphur dust in the control of peach diseases" and replies were 
received as follows; 


Connectiat: "Dusting seems to be coming in a little more than past 
years, but 4s yet is used in only a limited way." Clinton. 





Virginia; "Fully as satisfactory as liquid for curculio and scab, but 
decidedly inferior for brown rot." Fromme. 


West Virginia: "I my say that our opinion has not changed very much 
as to the value of sulphur dist. I am a little dibious as to its 
value in controlling peach brown rot." Giddings. 


Tennessee; "Sulphur dist used very little, if any, in control of fmit 
diseases." Essary. 





vn rot, 
septidle, 
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Arkansas: “No data from station tests. Some large orchards have turn- 
ed out perfect fruit and use only dust." Fllictt. 


Michigan: "Questionable." 


During the season of 1920 a considerable number of dusting experimerts 
will orobably be conducted in the Bast. ine of he activities of the Advisory 
Board of the American Phytopathological Scciety is a projest on dusting or- 
chard fraits unier the leadershin of N. J. Giddings of West Virginia. A group 
of pethologists, entomclosists, am horticulturists met in Washington March ll, 
1920, and drew up a plen. for cocperative peach disting experiments. This plon 
was distritated to interested pasons in the peach growing states, with the 
hope that they woulic coniuct- experiments along the lines of the program, con- 
forming to it as closciy as possible. 


The experiment was designed to answer such questions ae&:-, 


1. Is the program that is recommended by dust mamfacturers, and which 
is now being used by many orchordists, satisfactory? 
What is the best formula? 
Will an additional late application of dist afford better protec- 


Can reduced quantities of sulphur be used? 
How can blossom blight be controlled by dust? 


The following table is an outline of an experiment planned to help solve 
some Of these questions. 


Tathe 42. Schedule of applications in cooperitive peach dusting ex- 
periments for.1920. as rasomewied ty the comnittce in charge of the dusting 
project of the Advisory Board. 





irst Seoon ‘Third * Fourth 
Plot Nos: Pink Spray ware ite ; 


* Application * Applicetion * Application F Application 


———_—_ .. end 











80-10-10 : 80-10-10 :;. 80-10-10 


0-90-10 +; 8010-10 ; 80-20-0 
0-90-10 ; 80-10-10 ; 80200 =; 80-10-10 
0-90-10  : 50-40-20 : 50-50-0 
Control : ee of : Self-boiled Self-boiled 
(sprayed : lead 1.5 13s: lime sulphur: lime suiphur: 


: lime 2.5 lbs: 8-3-%0+2.5 1b 8-8 
; water 50 gal: arsenate of : 
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Third Pourth 
Application * Application 


Sec ond 


Plot No.: Pink Spray Application 


rail 
apbiies tion 





+ f° se «<o 


: Check (un- ; 
treated plot) 


o7 ef oF se hee =e oe 


. 


80-10-10 ; 80-10-10 : 80-20-10 80-10-10 


80-20-0 80-10-10 80-10-0 


0-90-10 


ee en eT) 


50-40-10 0-90-10 §0-50-0 


: 
H 


50-40-10 


-. +8 


Sulphur - lime arsenate of lead is the order followed in the above 
formulae. 


Time of application - 
Pink spray - when blossoms show pink. 
lst application - as calyces are falling. 
end application - 4-5 weeks after petal fall. 
3rd application - one month before ripening. 
4th application - seven to ten days before harvest. 





Size of plots - about 50 trees in treated plots, fewer in checks. 





Materials - 90% of sulphur should go through a 200-mesh sieve. 
Best grade of dehydrated lime is essential. 
Arsenate of lead should run 80-100 cubie inches pe 1b. 


Machinery - power machines shald be used. 





Leaf curl ceused by Exoascus deformans (Berk.) Fekl. 





Peach leaf curl probably had about its usual range in 1919. With the 
exception of Florida, Louisiana, and some of the dry land states, it was re- 
ported from practically all states where peaches are grown. In Georgia it 
was particularly mentioned as being mech more important in the northern than 
in the southern half of the state. 

In general the disease was considerably wrse than usual. In many of 
the eastern states, partimlarly those along the coast, cur] was epiphytotic. 
New Jersey, Delaware, Pennsylvania, Maryland, and Georgia #11 reported the 
worst attack in recent years and collaborators in New York, Ohio, West Virginie, 
Virginia, Indiana, ad Michigen stated that the disease was more prevalent than 
usual. The abundance of the disease was dabtless attributable to the cold, 
wet weather early in the spring, which favored infection and made it impossible 
to apply the dormant spray on time... In many of the states where the disease 
was bad, it was mentioned that it was prevalent even in sprayed orchards. This 
was undoubtedly because they were sprayed too late. 
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Loss éstimates have been made by states and will be given in detail in 
Plant Disease Bulletin, Supplement 12, 1920. The percentage figures are also 
given in the following table. 


Table 42. Estimated percentages by states of the reduction in yield of 
peaches because of leaf curl in 1919. 





States ¢ Per cent 


; State ; ii State Per tent 


33 
$ 





23 MO« 

$3 Nebr, 

:: KanSe H 
: Colo. : 

:: Idaho : 
4 Wash * 3 

:: Oree : 
$ Cal if e : 


MasSe 
Conne 
R. Ie 
Ne Ys 
N. Js 


3 
3 S. Cs 
: Gas 
: Alas 
: Miss. 

:: Lae 
: Texas 

7: Okla. 
: Ark. 

:: Ohio 
: Ind. 


1 
1 
1 
g 
g 
10 
3 
y) 
1 
3 
3 





: *= = Qovurrence, no data 
as to loss. 
*O0 = Ocmrrence, no loss. 
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Nearly complete defoliation was reported from some unsprayed home or- 
chards in Delaware and Georgia, md in Massachusetts a case of fruit drop re- 
sulting from curl was observed. In Pennsylvania, where the wast outbreak in 
recent years occwrred, an average of 10-25% defoliation was estimated for the 
state. In Juniata and Erie Counties, Pennsylvania, as high as 90% infection 
took place. 

Varietal differences were not mentioned by collaborators in 1919 except 
in Tompkins County, New York, it was noted that even those varieties that were 
Supposed to be fairly resistant to leaf orl were rather badly attacked. 

The failure of the early spring spray to control leaf curl in a number 
of states last year is an argument in favor of fall spraying. In the fall the 
weather and condition of the soil are apt to be mch more favorable for spray- 
ing than in a cold, wet spring, such as was experiemed in 1919. 


Scab caused by Cladosporium carpophilum Thiim. 





Seab was reported from practically all peach states east of the 100th 
meridian, It was common and wide-spread in most of these states and seemed to 
be of mst importance in those in the Sath and East. In general it occurred 
in aboat the same amounts as usual,although along the Atlantic €oast from 
Maryland to Massachusetts .it was probably above the average. In New Jersey 
it was mentioned as doing more damage to the leaves than usual, while in Mise 
Sissippi it was said to be very atundant wth on the 1918, and the current 
years, twigs. 
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The losses were brought about chiefly by lowering the market value of the 
fruit. Collaborators' estimites of injury are given in Table 43. 


— ages 43+ Injury and losses from peach scab according to collaborators 
n 1919. 





:Percentage ;Percentage 
State :affected «3; loss 
:fruit 


; Percentage: Percentage 
State :affected loss 
:fruit 


Arkansas “Sy 1 
Del aware : 5-15 
Florida . 25-30 
Geo rg ia : 15 
Illinois : t 
Indiana t 
Iowa : t 


. 
2 


° ee 
8 606oe 





ee 8 of fee 


Mississippi :; 20 
Mis sou ri : Moderate 
Pennsylvania - 
South Carolina: . 20 
Texas : 
West wees : 10 
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Considerable amounts of scabby peaches found their way into the markets 
‘as is shown by the following tables 


Table 44+ Percentages of peach scab as shown by inspection of cars at 
destiration by inspectors of the Bureau cf Markets. 





: Nos of ¢: Average ; Range of : 

Origin of : cars percent-: percentage of 

shipment : wich : age of ; scab 
: £9ab ; ‘Soab 


Remarks as to seriousness of 
scab, etc. 





14 : 41 cars 1-3% 
2 cars 34% : s Very bad scab. 
7 25-30% Scab and scars. 
1 37 cars 1-308 : 
2 cars 35% : Almost-all stock affected. 
5 1-10% : Slight scab. 
14 5-23% : Jcher blemishes included. 
23 
22 
10 
5. 


Arkarsas : 43 


. 
‘ 
+ 
. 
~ 
. 
, 
‘ 
. 
. 


Flor ida 
Georgia 


Wy 
or 


so fF +f 


Tllinois 
Maryland 
Missouri 


7 cars 2-18% ; 
2 cars 50-100%: Includes hail marks, mildew,ete 
20-2'j% : Slight scab. 
2~-17% : Includes some insect injury. 
5% Scab found in an occasional 
basket. 
40 cars 2-30% : ‘Inzudes other blemishes. 
2 cars 65-100%: Mostiy specks. 
15-18% : 
2 cars 2-6% Scab and other blemishes. 
1 car 50% Bad scab. 
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Elberta was said to be less effected than Carman in Connecticut, and 
in Adams County, Pennsylvania, both tne Pultcn and Greensboro varieties were 
badly attacked. 

Spraying with self-boiled lime sulphur was satisfactory in Virginia, 
Georgia, and Arkansas, according to collaboratars, Sulphur cust also gave 
splendid results in a number cf eastern states where it was tried. The tests 
with this material indicate that it will prove to be a very good fungicide for 
scab control. 


Yellows, little peach, rosette, etc. (causes unknown). 


Yellows was reported in 1919 from. Massachusetts, Connecticut, New Jersey, 
New York, Delaware, Pennsylvania, and Ohic. A case supposed to be this disease 
was @l1so reported from Louisiama, but inasmuch as Louisiana is somewhat outside 
the area where yellows is common, it is possible that the disease was not the 
true yellows, but rosette or some allied trcuble. In New York the disease oc- 
curred, especially cn Long Island tut slight ainnunts were found localiy in the 
western part of the state. In most of the states it was said to be present in 
about the usual amaint, but in Massachusetts it:seemed to be more prevalent 
than during the last few years. 

Few estimates of losses are made, but Delaware est. mated 1/2-1% and 
Pennsylvania 4-5% of the trees affected. The one case reported from Louis- 
jana was a small orchard of 12 trees in Rapides Parish that was a complete fail- 
ure. 

No attempts have yet been made in Penrsy!vania to eliminate yellows by 
an inspection service according to collabcrator C. R. Orton. 

Little peach was specifically mentioned as occurring in Delaware, New 
Jersey, and kansas. The trouble in Kansas my not bs the same as that in the 
other states. 

Rosette was reported from Georgia by J» A. McClintock as follows; 

"Found scattered thr caghotut comercial oichards of both young 

and old trees. Is gzadually increasing in commercial orchards as 

well as in neglected ones. No varietal resistance observed." 

The disease was aiso observed in Oconee and Anderson Counties, South ._ 
Carolina, 

So called "Phony peach" was reported by D. C. Neal from Georgia (Phyto- 
path. Vol. 10: 106-109, 1520). According to-Neal the disease has been present 
for some years in the peach belt of middle Georgia, wkere it seems to be mre 
. Jess limited. It was also found on six year old seedlings et Fort Valley, 
eor gia. 


Black spot caused by Bacterium pruni E. F. 5. 





More cr less of this disease occurred rather widely in the South and 
East. It was reported from New York, New Jersey, Delaware. Virginia, Georgia, 
Alabama, Mississippi, Texas, Okxlehoma, Arkarsas, Ohio, Indiana, Illinois, and 
fissouri. It has never been reported from the Pacific Coast. 
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It seemed to be of most importance in Delaware, New Jersey, and the 
southern parts of Indiarma, Illinois, and Missmri, and was moderately severe 
in Oklahoma and Texas. In Indiana it was said to be very prevalent on the 
wood causing cankers, and on the leaves; while in Illincis it was mentioned 
as unusually severe on the twigs, mt cnly moderate on the leaves. In toth 
States the fmit spot was not especially common. 

The damage, as estimated by some of the collaborators, is as follows; 
Delaware - 10-15% loss; Georgia - 25% leaves injured; Texas - 1% loss; Ar. 
kansas - 1/2% damage. In Roanoke County, Virginia, heavy defoliation and fmit 
dropping occurred in certain instances. As a rule the disease dees little 
damage in Virginia,however. 

That soil fertility is an important factor with this disease is shown 
by the following quotations: 


Georgia (McClintock): "Spraying seems to be of some value but the 
more vigorous trees in well cared far orchards appear to be less 
affected." . 


Virginia: (Fromme): "Lack of fertility and mltivation favor disease. 
Prompt application of nitrate of soda was beneficial." 


Arkansas (Elliott): "Fertilizer gave good results." 


Coryneum blight caused by Coryneum beijerinckii Oudem. 





This blight, which is of especial importance on the Pacific Cast, 
was reported from Washington, Idsho (5% injury, 1/2% loss), Colorado (west- 
ern part), and Virginia. The occurrence in Virginia seems to be the first 
on record fromthat state. According to F. D. Fromme itwas found June 1 
in two orchards in Roanoke County, where the attack was severe, causing much 
defoliation with the result that mony twigs were with fruit but no leaves. 
Twenty-five per cent loss of Carmans was estimated in these orchards, while 
the Elbertas were not so badly affected. The behavior of the disease under 
Virginia conditions should. be closely followed, as the climate is somewhat 
like that of California, were the disease is very serious. Occurrences 
should be watched for also in all the eastern states. © 


Crown gall caused by Bacterium tumefaciens Sm, & Towns, 





Crown gall is common on this, one of the more susceptible hosts, It is 
troublescme on peaches in many nurseries. In 1919 a report from Georgia in- 
dicated that mch of the nursery stock in that and mighboring states was af- 
fected, am that one Georgia mrsery shwed 50% infection of peach trees. 
Although the disease ccourred widely, it was only reported from New Jersey 
(common), Delaware, Ohio, West Virginia, Florida, Louisiam, Texas, Oklahom, 
Georgia, and Arkansas. 

Estimates of damage are as follows: 


Delaware - 1% injury. Texas - 1% loss 
Georgia -10% " Arkansas - 2% injury. 
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Black mold rot caused by Rhizopus spp. 


This rot was very common in shipments of peaches from all parts of the 


country, but particularly fromthe West. 
and transit trouble with eastern veaches, 
toll from the fruit shipped fromthe western states. 


While brown rot was the chief market 
tack mold rot claimed the greatest 


In many of these ship- 


ments these two diseases were so associated that it was very difficult for in- 


spectors to make any percentage estimtes. 


They were made according to their 


best’. judgment and are presented. in the following table: 


. Table 45+ Lésses from black mold rot as shown by inspection of cars 
at ‘destination by inspectors of the Bureau of Markets, 1919. 





: No. of : 


Origin of - : cars 
shipment : with 
: decay 


Average ; 


Rarge of : 


: percent-: percertage ad: Remarks as to seriousness of 
: age of 


+. 
. 


decay 


decay ¢ 


decay. 





Arizona 1 
California : 8 


Colorado 50 
Flor ida : 2 


Georgia 28 


Idaho 
Tilinois 
Maryla nd 
Michigan 
Missouri 
New York 
0kl ahoma 
Oregon 
Texas 
Utah 


NOM VW HY pw 


o~ 


Washington 


ine 
~O 


West Virginia : 
Unknown : 


Total erepe@esee 


12 
20 


8 
17 


18 


WN 
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: 4-60% 
: 2% 

: 1-5% 
: 2% 

: 1-15% 
: 6-9% : 
2-14% : 
: 3 cars 30-40%: 


2 


; 7-18% ; 
: 3 cars 30-55%: 


5 cars 2-15% : 
1-37% : 


: 2-32% t 


: 3 cars 55-85%: 
: 3 cars 20-37%: 
: 22 cars 1-20%: 
: Mostly slight decay. 


1-12% 
2~12% 


60 cars 1-25%: 
5 ears 32-50%: 


10-75% ' 


Associated with brown rot. 

Brown rot also present. 

Slight decay. 

Mostly slight decay. . 

Bad decay in one car, slight 
in other. 

Associated with brown rot. 

Heaviest decay in top layers. 

Mostly slight decay. 


Associated with blue mold. 


: Heavy decay in one load. 
: Slight decay. 

:; Slight decay. 

: Slight decay. 

: Mostly slight decay. 


Slight decay. 

Mostly slight decay. 

Associated with brown rot. 

Mostly slight decay, 

Heaviest decay in tops of 
loads. 

Accompanied by brown rot. 





Powdery mildew caused by Sphaerotheca pannosa (Fr. ) Lev. ° 





Powdery mildew was reported from South Carolina: (local), Texas (trace, 
unimportant), and Washington. 





Rust,caused by Puccinia pruni-spinosae Pers.-, was reported ‘tion South 
Carolina (local); Florida (gereral, unimportant, ocairring late); Alabama 


(general); and Texas (prevalen, ‘unimpor tant ). 
Root knot,car.sed by Hetercdera radicicola (Greef.) Mull., was reported 


_ from South Carolina ani Texas. In the latter state it was not at all importan: 
' but in South Carolina it was said to be common, affecting a large percentage, 
(perhaps 40%) of the peach trees all over the state. 

Die-back caused by Valsa leucostoma Fr., was reported from Ohio (less); 
Indiana’ (rare); South Carolina (local); Oklahoma (one report); and Arkarsas 
(very little this year associated with frost injury). 

Frosty mildew caused by Cercosporella persicae Sacc., was reported fron 
South Carolina as common. 

Root rots caused by Armillaria mellea Vahl. and Clitocybe moneadelpha 
were general and very severe in Arkensas, where Elliott estimated 1-2% of the 
trees injured. Many acres of trees were affected and according to Elliott the 
Clitocybe seemed to be more important than the Armillaria in causing the 
trouble. In southern Arkansas a great amount of damage was observed by Mr. 
J+ A. Hughes, Horticulturist with the American te suse Transit Co. His 
report is as follows; 























"Not long ago I visited a twenty acre tract of eight year old 
peach trees in central Arkansas. The trees are in thrifty condition 
and heavily loaded with fruit, mt about thirty per cent of them are 
dead, while about thirty per cent show advanced stage of Armillaria. 
The $0 i is well drained and a friable clay loam, but the trees 
were planted on mt over land @nd the numerous large mk stumps 
have never been removed. Throughout the entire peach belt of the 
state wherever the trees have been planted on stumpy or undrained 
land, root rot plays havoc. The Garrer orchard near Cabin Creek 
of some forty acres has less than fifty per cent of stand and many 


are still dying." 





Armillaria mot rot was also reported from Brown Canty, Indiana. 
Leaf spot (non-parasitic) reported from Ckanogan County, Washing ton. 
Split pit reported from Walla Walla, Washington. 
Water injury was reported from Arizona by J. G. Brown as follows: 


Sen ee ee 





"A loss of about 5000 peach trees in the lower Salt River Valley . 
due to water-logged condition of the soil, has just been reported 
(July 15). This is a very important matter in connection with irriga- 
tion. Its economic importance’in a state where the orchard acreage is 
small is noteworthy." 


Spray injury, caused by lime am sulphur with arsenate of lead, was 
reported fromseveral different points in Connecticut. For s ome reason tere 


seemed to be mre of this than usual in that state. 
Frost injury - late frost at blossoming time in ‘early May killed mny 


blossoms in Connecticut, New York, Michigan, and other states. Frost injury 
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was also very. srious in Washimton. Clinton in Connecticut reported as follows: 


"Killed blossams' of some varietiés more than-others- Profusion 
of bloom, however, gave a fair set in most places. Champion buds 
winter-killed and failed to blossom, with resulting light crop." 


Winter injury - The bad effects of the severe winter of 1917-18 were 
still evident in 1919. -Trees in many orchards in the more ‘northern peach 
stetes continued to die and many others remained in a dying or sitkly condition. 
According to Clinton, probably one-half of the trees ‘in: Connect. taut are hew- 
dead or worthless ami little replanting is being done. és nt ee 

_ Not mech winter injury took place in the. east during the winter of. 1918- 

19, but Idaho and Washington reported considerable damage. In Idaho 20% injury 
and 5% loss was estimated. 

Cat face (non-parasitio) was presen in shipmerits of pe aches ‘frém Mary- 
land, West Virginia, Texas, Oklahoma, and Arkansas according to market inspec- 
tors whose estim tes are as follows: 





A ij e : 
a! : - 43 : 3 a. 


Arka osas - "3. ¢ éars -with some ‘cat féce in each. — 
Maryland =~-‘] car with 8%. ho. 
Ok1 2h oma - 1 car with 30% cat face: end other blémishes. 

Texas - 4 cars ‘with Small: pereentage of cat face. eapen 


i,” 


West Virginia -~ 2 sars with trace te: rane cat face. wt 


Tt ela 


PLUM and PRUNE 


» 





Brown rot caused: by Sele roti nie cinerea (Bon.) Sehrét. 2” 


. 


Brown rot on plum was reported ‘from practically ell states east of the’ 
1Q0th meridian and from Washirgton and Oregon. Its range was about the same’ 
ag the disease on peaches except that it occurred farther north on account of 
the mre northerly range of the host. 

The most common form of injury was fruit rot but complaints of twig 
tlight were received from Illinois, Kentucky, Iowa, Minnesota, and Washington. 
Blossom blight was gereral ‘in New Fork, and ee injury was mentioned as ocour- 
ring in Minnes ota. 

In geteral the percentages ‘of loss ware highest in the states where brown 
rot of peach was the worst. Unlike the peach disease, however, it was serious ° 
tn Michigan and Illinois. Table 46 summrrizes the data on losses as furnish- 
ed by collaborators. ; 

Apothecia were noted as wery abundant at University Fam, St. Paul, 
Minnesota, early in the spring, and D.. F. Fisher reported that, "Apothecia 
and rainy weather were very prevalent’ (in lower Williamette and Columbia 
Valleys of Oregon and Washington), hence cmdittions were favorable for in- 
tection.” “s . . ; ameCas 
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_— 46. Injury from plum brown yot in 1919. (Collaborators' esti- 
m tes. 





Percent-: $8 : Percent- : 
age crop: State st State - ege crop ;: 
injured : loss ft : injured .; 


State 





10 ; $5000 Ht New York 
10-15% <:: Pennsylvania : | 
25% :: South Carolina: - 
:: Texas ae, 
Heavy :; Vermont 


Arkansas 
Delaware 
Georgia 

Tllinois 
Michigan 
Mis sou ri 


5-100 
10 
5-10 


* © ee em «8 © we «6 fee ee of 


ee ae nd 


ee 
. ms 





~'.°" “Phé disease was noted in various states on different variéties as fol- 
lows: 


Agen (Petite Prune) - More severely affected than Italian Prune 
in the Williamette and Columbia River ‘Valleys. 

Arch Duke (reported as Late Duke) = Die-back’ of twigs 4 inches at 
Lexington, Kentaoky. 

Pond (Oswego) - Rotted badly in Conrecticut. 

Sugar - More severely ‘affected than Italian Prune in the William- 
ette ané Columbia River Valleys. 

Yel low Egg - Loss of 100% in at least one case in Michigan. 

Wild Plums ~ Reported affected in Minresota. 


Spraying gave only fair control where used in Michigan and South 
Carolina; and, according to D. F. Fishers, was not very effective on prunes 
in Washington and Oregon. Copper sprays are mentioned as giving good results 
in Ohio. Plums do not seem to be very gererally sprayed, according to col- 


laborators. Control of the curculio is very important in the prevention of — 
rot. , watt’? } 


Pockets cawed by Excascus pruni Fokl. 


This disease was reported in 1919 from Ohio, Indiana (twig ‘injury in 
one orchard), Minnesota, Iowa (rather common), Missouri (occasional), Arken- 
sas (on wild plums), North: Dakota, Nebraska, Colorado (general, moderate loss), 
and California. A local occurrence was also noted in South Carolina. 

In California the disease was very destructive in the Sebastopol region 
last year, where the crop in some orchards was a total loss. Prior to 1919 
the disease had been comparatively rare in that region. In Minnesota plum 
pockets were mre prevalent’ than usual, probably injuring abot 2% of the ; 
fruit. The Section of Plant Pathclogy-of the Experiment Station in that state 
reported," "Disease very inconsistent in appearance from year to year. It has 
not appeared this year in places where it was atandant in 1918. The Surprise, 


grown quite extensively here, is susceptible. Both lime sulphur and Bo rdeaux 
inconclusive." 
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Black knet catsed hy Plowriehtia morbessa. (Schw.) Sacc. 


Reports of the occurrence of black knot on plum were received from Con- 
necticut, New York, New Jersey (common), Pennsylvania (prevalent), Delaware 
(common), West Virginia, Ohio, Kentucky, Indiana, Wisconsin, Minnesota, North 
Dakota, and. Arkansas (on wild plum). It seemed to be mintaining itself in 
about the average amounts, although in Ohio it caused more trouble than usual. 
In that state it was said to be especially prevalent in the southern part on 
damson varieties. 





-Léeaf blight caused by Coccomyces prunophorae Higgins. 


This leaf disease was reported from New York, Ohid, Michigan, Minne- 
sota (less than 1% loss), Nebraska, and South Carolina (2% loss). 


Black spot caused by Bacterium pmni BE. F. S. 





Black spot on’ the plum was reported from Indiana (general), Illinois, 
Missouri, Arkansas (common), Kansas, Oklchoma (quite common), and Texas 
(prevalert). In Illinois it caused considerable loss of foliage and procuced 
many twig cankers whieh seriously weakened the trees. 


Other diseases. 


Crown gall caused by Bacterium tumefaciens Sm. and Towns. was reported 
only from Florida and Washington in 1919. 

Scab caused by Cladosporium carpophilum Thum, seemed to be rather 
commor in southern Missouri. It was also collected in Minnesota on Pmnus 
amer icana. 

Wilt, thought to be caused by Lasiodiplodia triflorae Higgins, was re- 
ported ty collaborator Berry as general in Georgia, causing an estimated ioss 
of 15% for the state. 

Powdery mildew caused by Podosphsera oxyacanthae (Fries-) De Bary 
was collected in New Mexico in June. 

Die-back caused by Valsa leucostoma was reported from Ohio (less), 
and Colorado (general, slight loss). : 

Rust caused by Puccinia pruni-spinosae Pers. was collecteé in Logan 
and Payne Counties, Oklehoma. 

Heart rot caused by Fomes fraxinophilus was reported by D. F. Fisher 
from Salem, Oregon as follows: "I have found several orchards (prunes) se- 
verely affected, the Petite variety more often than the Italian. In some 
cases every tree is affected and they break under slight strain.. 

Silver leaf. Leaves showing typicai symptoms of. this disease were 
Sent to the Michigan Agriqaltural Experinent Station from Allegen County, 
Michigan. ? oe Ages ; 
Leaf curl, cause uncertain but probably Taphrina, was sent to the Wis- 
consin Agricultural Experiment Station from Waupaca County, Wisconsin, Mey 


27, 
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Yellows (cause unknown). Small yellow leaves borne on spindling shoots 
were observed on Japanese plums in Delaware County, Pennsylvania, September 22, 

Chlorosis (non-parasitic). Reported from New Mexico. 

Gummosis (cause undetermined) was observed locally in New Mexico. The 
four trees that were affected died. 

Drought spot (insufficient moisture) was reported from Idaho (very se. 
rious, cau sing dropping of fruit béfore mature), and Washirg ton. 

Frost injury. Reported from Washington. 

Winter injvry- Reported from Washington. 

Drop (cau se unknown) caused about 10% loss of prunes in Erie County, 
Pennsylvania. 

Fire blight caused by Bacillus ‘amylovorus(Burr. ) Trevisan was reported 
by Coons as destroying 25% of the trees in one orchard in Michigan. 














CHERRY 


leaf spot caused by Coccomyces hiemalis Higgins. 





Taking the country as a whole, leaf spot was probably mch mre severe 
than usual. At least it was more abundant than in 1918. It was reported from 
Pennsylvania (more), New Jersey (abundant), Delaware (general), Maryland 
(unusually bad), Virginia (especially severe), West Virginia, South Carolina 
(common), Georgia (general), Ohio, Tennessee (general), Indiana (very general), 
Illinois (unsually abindant), Michigan (bad in unsprayed orchards), Wisconsin, 
Minnesota (on wild plum),Iowa (common), Missouri (general), Arkansas (general 
and severe), Kansas (local), Idaho (rare), Washington, and Californie (quite 
prevalent in Sonoma County). 

M. B. Waite, Office of Fruit Disease Investigations, has furnished the 
following on the occurrence in Marylend and Virginia: 

"This was umasually bad in both Maryland and Virginia this year 
on both sweet and sour cherry.trees, but sweet cherries were not gen- 
erally so badly attacked as sor varieties. Sour cherries were 
usually unsprayed, and in many cases, the fruit was reduced in size 
and remdered almost worthless in quality for marketing. The damage 
probably exceeded 60% on unsprayed sour cherries in Montgomery County, 
Meryland, and similar observations were made in Fairfax Canty, Vir- 
ginia. Some little spraying was done on sour cherries, and it appear- 
ed to be fairly effective against this disease." 
Collaborators' estimates of state losses were as follows: Pennsylvania 

75% foliage, 3-4% fruit; Delaware - 10% leaves injured; South Carolina - 2% 
loss; Georgia ~ 2-3% loss; Indiana - 90% injury; Wisconsin - trace loss; 
Iowa ~ 2% injury; *100% locally; Arlermas ~ 10% injury. In many Michigan 
orchards the leaves dropped and the cherries developed only to about the size 
of peas. 

Twenty-seven varieties growing at Urbana, Illinois, showed no great 
differences iri relative susceptibility, according to H. W. Anderson. | 

Spreying seems to be quite successful against this disease. Bordeaux 
was reported satisfactory in Indiana (2-4-50), and Arkansas. 





shoots 
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Brown rot caused by Scletdtinia cinerea (Bon) Schrét. 





Bas: The rarge of brown rot on cherry was abait. the same as on peach and 
plum. It was reported from most of the cherry producing states in the eastern 
half of the country and on the Pacific Coast. It was by far the most severe in 
states along the Atlantic Coast fron Georgia northward. Thus, Delaware re- 
ported 20% loss; Pennyslvania 10%; New Jersey, very destructive; Virginia, 
very severe locally; South Carolina, common, 25% injury; and Georgia general, 
heavy loss. In the states farther west not so much brown rot occurred al- 
though it was common ard locally destructive in the Mississippi Valley region. 
West of the 100th meridian the disease did no damage except on the Pacific 
Coast. . In. western Washington it was opmmon, causing moderate losses. From 
the lower Williamette and Columbia Valleys of Oregon and Washington, D. F. 
Fisher reported that the yield of cherries was often reduced 50% because of 
the blogsom blight form of the disease. He further stated that the loss seem- 
ed to be greatest when cherries were in proximity to prune orchards, and that 
apothecia were found abundantly during the rainy weather of early spring. 

The following cherries were reported very susceptible: Oxheart in 
Indiana, White Oxheart in Pennsylvania, ari Queen Anne in Virginia. 

The disease was also reported on wild cherries in Washington and South 
Carolina. 


Black knot caused by Plowrightia morbess (Schw.) Sacc. 


Black knot on ciltivated cherry was reported from Delaware, Pennsyl- 
vania, West Virginia, South Carolina, and Ohio. 

It was reported on wild cherry from South Carolina, Minneso ta (on 533 
Prunus pennsylvanica, P. serotina, am P. vi rginianae), am Arkarsas, This . 
disease probably shows “marked differences in the degree to which it affects 
various varieties of Prunus. An acammmlation of more careful notes on 
varietal sisceptibility to black knot should show some interesting and per- 
haps valuable things. It is hoped that collaborators and others will pay 
more attention to this phase of the subject during the coming seasons. 








Powdery mildew caused by Podosphaera oxyacanthae (Fries) De Bary. 





Reported from Pennsylvania (trace, Brie County, August 16); South Caro- 
lina (common); Ohio (more); Indiana (local, no loss); Illinois (common) ; Towa . 
(very common) ; Missouri (common); Nebraska, Kansas, and Washington. It was 
mentioned in a number of states that it was especially common on young shoots, 
Such as suckers and fursery stock. 


Other diseases. 


‘ Witches broom caused by Exoascus cerasi (Fckl.) Sadeb. - reported 
from weste rm Washington. 
Root rot caused by Clytocybe sp. and Armillaria sp. - trace reported 
from Arkansas. 
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Bacterial gummosis caused ‘by Bacterium cerasi Griffin was reported from 
Washington, and what was th aught. to be the same was observed in Missouri and 
Oklahoma. ° ‘er 

Gummos is (non*parasi tic) was ‘reported by Heald from Washington, and 
a gummosis of S ome kind Was rather general. in Erie County, Pennsylvania, last 
yeare 





‘Silver lef; said ‘to be caused by Stereun purpureum, was reported by 
the Section of Plant Pathology ds killing one tree on the University Farm.at 
St- Paul; Minnesota. 

Die-back caus ed by Valsa leucostoma Fr. var cincta Rolfs. - erate 
from Ohio. 

Sap rdt caus ed by Schizophylug commune - Reported from Ohio. | 

Shot “hole caus ed by Cercospora circumscissa - Reported from. Ohio.’ 

Fro st st inj injury was qmich greater than usual in Washington, 

Winter injury - Reperted from Ohio (much loss), and Washington. 

Niter _ injury’ caused by excess of nitrates in soil, was reported from 
Colorado as abundant, causing 10% loss. 4 




















APRICOT 


Brown wot caused by Sclerotinia cinerea ne Schrét. was reported 
from Oklahoma “and western. Washington. 

Scab cau sed by Cladosperivm carpophilum Thiim. was obse rved in Oklahoma 
chem ocourrences noted), Texas (unimportant), and New Mexico (slight in- 
jury). 








Coryvneum blight ‘caused by Coryneum beijerinckii Oudem. was wenorted f rom 
Idaho and both the’eastern am western parts cf Washington. Of course, it 
also occurred in the Othe r Pacific Coast states, but no reports are at hand. 

Leaf spots, causes not clear, were ‘observed in Missouri and Texas. 

a fruit spect of uncer tain’ cause was reported by Heald and Dana from 
Wash ington. . 

Water injury was reported by J. G. Brown of Arizona as follows: "A loss 
of about 5000 trees in the lower Salt River Valley due to water-logged con- 
dition of the soil, has’ just been reported. This is a very important matter 
in connection with irrigation. Its economic importance in.a state where the 
orchard aereage is mall, is notewortny." 








ALMOND 


Seab caused by Cladespérivm carrophilum Thiim. was abundant on the twigs 
in parts of Mississippi, April i 25. 

Kernel niold causéd by Peniciilium sp. was reported from Klickitat 
County, Wash ington. 
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GRAPE 


Black rot caused by Guignardia bidwellii (Ellis) V. & R. 





This, the most serious disease of the grape, ocmrred widely over the 
entire eastern portion of the United States. It was most serious in the sath- 
ern two-thirds of the country, there warm weather prevailed and where spraying 
is not gererally practiced, and also along the Atlantic Coast where the disease 
was favored further by abundant moisture. It was mentioned as being camsider-< | 
ably worse than usual in the majority of the Coast states. In the comercial 
areas of New York, Michigan, and northern Ohio, however, where systematic spray- 
ing with Bordeaux is practiced, the disease was satisfactorily held in check 
am an excel lent crop of grapes was produced. The extensive vinyards of Cali- 
fornia do not seem to sffer from black rot. 

The extent of the losses is indicated by the following estimates of 
collabo rators; 


Connecticut - 10% injury, Pennsylvania - 10% loss, Delaware ~ 25% in- 
jury, West Virginia - 10% loss, South Carolina - 25% loss, Georgia - 10% loss, 
Florida - 5-50% foliage affected, Alabama - 10% loss, Louisiana - 5-20%, Texas - 
5% loss, Arkansas ~ 5% injury, Kentucky - 5% injury, Illinois - 1/2% loss, 

Iowa - trace loss, Missouri - 2-50% loss in individual cases. Losses of 75-100% 
were reported by two growers in Connecticut, and 20, 15, and 25% reduction in 
yield was observed in three localities in Louisiana. One-half the crop was 

lost in a one-half acre vineyard in Cape Girardeau County, Missouri; and 30-50% 
reduction in yield was recorded for York, Huntingdon, and Wyoming Counties, 
Pemsylvania. In Michigan it was present in some neglected vineyards, causing 
losses of not over 10%, but the commercial orchards were largely free. 

The following dates of first appearance were given by collaborators, 


May 7 «+++se++++Florida June 2] ........-«Delaware 
May 30....+«+++.Georgia June 27 «+++++e+-Indiana 
May 30.....+.+.+-South Carolina June 27 ..«+.+...-sMissouri 

. «Arkansas July 17 -.+++++++Pennsylvania 
June 2]l...,...+-Alabama August 20.......-Connecticut 


Muscadine grapes were said not to be affected in Georgia, and Concords 
Were mentioned as rotting badly in a number of states. 

In general, spraying with Bordeaux was said to give satisfactory re- 
Sults when the fungicide was properly applied. In Delaware, however, many 
growers claimed to be unable to control black rot with the ordinary grape 
Spraying beams with 4-5 nozzles per row. The Station, therefore, recommended 
that the spray be directed by hand to the clusters, using two leads of hose 
with a group of 2-3 nozzles on each. 
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Downy mildew caused by Plasmopara viticola (B. & C.) Berl. and @e T oni. 


Downy mildew was more prevalent than in 1919 when it occurred in sub- 
normal amounts. It was reported from Vermont (scarce), Connecticut (more 
than average), New Jersey (common, not serious), Pennsylvania (more than 
1918), South Carolina (common), Louisiana (slight), Texas (trace), Ohio, 
Kentucky (1% loss at Experiment Station), Illinois (very abundant, 1-2% in- 
jury, 1% loss), Minnesota, and Iowa (conmon). 


Powdery mildew caused by Uncinula necator (Schw.) Burr. 





Rete Cid fron Connecticut (probably average amount), South Carolina 
(local), Iowa (trace), Miss oiri (uncommon); Arkansas tocmion, trace injury). 





Anth racnose’ caused by Gloegsporium ampelophagum Saco. 


Reported from Delaware, Ohio, West Virginia, Mississippi, and Arkansas, 
According to Manns and LeCato, June 30, the disease caused 50% loss of a heavy 
set of Concord grapes near Dover , Delaware, while Moore's Early was only about 
25% affected. 


‘ 


‘Other diseases. 


Crovn gall caused by Bacterium tumefaciens Sm. & Towns. was reported 
Coomm 


from Delaware mnon, 1% injury), Ohio, and New Mexico. It occurs commonly 
in the vineyards of the Pacific Coast, especially in Oregon am Washington, and 
apparently varies but little from season to season. 

Dead arm caused by Cryptosporella viticola (Reddick) Shear was reported 
from New Jersey (rare), Pennsylvania (probably less than 1918), Virginia, 

Ohio (few soattered cases), and Mid igan (vi neyards sometimes decimated but 
new growth all right), 

Ripe rot,caus ed by Glomerella cingulata (Stoneman) Sp. & von S., was 
reported from Delaware as very common and severe, apparently causing large 
losses, but which, on account of complications with black rt and anthracnose, 
were very difficult to estimate. 

White rot caused by Coniothyrium diplodiella (Speg.) Sacc. was report- 
ed to be ver very severe in the southern part of Illinois, where 1-2% injury oc- 
curred, according to H. W. Anderson. 

Root rot caused by QOzonium cmnivorum Shear was preval@mt on heavy lands 
in Texas according to J. J. Taubenhaus. 

A leaf spot thought to be caused by Cercospora viticola was collected 
in two localities in Ohio. 

Lightning killed 3 rows of grapes, each 400 yards long, two miles from 
Dover in Kent County, Delaware, according to J. M. LeCato, June 28. 
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STRAWBERRY 


Leaf spot caused by Mycosphaerella fragariae (Schw.) Lindau. 





In 1919 leaf spot occurred practically everywhere the strawberry was 


grown. It was reported from the majority of states and for the most prt was 


generally distributed and present in about the average amants. In Florida 
and Georgia, however, it was thought to be somewhat less abundant than usual. 

In general the percentage of plants injured was rather high, but the 
actual loss slight. Six states gave estimates of percentage of crop injury 
as follows: Vermont 10-15%, Delaware 5%, Georgia 5-75%, Minnesota less than 
1%, Arkansas 25%, ami Colorado 10% The dates when the disease was first 
called to the atterition of collaborators were: 


April 18 ....... Mississippi June . .+++ Okda@homa 
May «eeseeeeeeee Arkansas se Wisconsin 
May 10...++++e++. Georgia June leseeeeseee Vermont 

May 24s..+.++e5+ Minnesota June 17.++++++++ Ohio 

May 27s-+++e+eee+s Indiana June 20.+..++++++ Pennsylvania 
May 29.-++-eeee0- Washirgton August 5+-;ee+.. Colorado 


There seem. to be rather marked differences in varietal susceptibility 
to this disease; In Minnesota, vhere varietal differences were noted, the 
disease was said to be severe on the amltivated varieties Superb and Dunlap, 
and on wild plants. In Illinois the Belt (William Belt) was very susceptible 
according to H+ W.Anderson, and in Texas Le R- Hesler found it to be more 
abundant on Kjondike than on Lady Corneille. 


Gray mold rot caused by Botrytis sp. 


Gray mold rot was reported in the field only from Connectiout (prob- 
ably less than usual), Michigan, Wisconsin (trace, where planting was too 
thick), Minnesota (local), and Louisiam. 

Inspectors of the Bureau of Markets examined 81 cars of strawberries 
from various states and found mre or less gray mold rot in 37 of them as 
follows: 


, Table 47. Percentages of gray mold rot in shipments of strawberries as 
found by market inspectors, 1919. 





No. cars : Average per:: :No. oars :Average per- 
Origin of ; with : centage of :: Origin of iwith :centage of 





‘ shipment : decay 3 decay :: shipment :decay :decay 


10 
15 


— 


Alabama : 1 ::Missouri 

Arkan sas : 25 ::North Carolina 
Delaware Sut t :;Ohio 

Ken tu cky : : 34 :: Tennessee 
Louisiana : : ::Wiseonsin 
Michigan : : 12 ::Unknown 
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Rhizopus rot caused by Rhizopus nigricans. 





This disease was reported by collaborators as being present in the field 
in Pennsylvania, Mississipni, Louisiana, Téxas, Iowa, Nebraska, and Kansas. 
R- B- Wilcox reported finding it in Ohio mt apparently it was only on berries 
previously injured mechanically. In Iowa the disease was said to be conmon and 
severe, ard in Kansas it seemed to be the cause of considerable loss as is in. 
dicated by the following report of L. E. Melcherss 


"The past season the Rhizopus disease was causing serious in- 
jury on.immature strawberries. The fruit was attacked and decayed 
when umripe and before itwas ready for picking. It was noticed 
that wherever the berries touched the ground the disease was se- 
rious. Mulching with straw undubtedly will prevent some of this. . 
Especially on Senator Dunlap and Progressive." 


The rot was common in the’-mrkets as usual. The following table gives 
idea of the losses it my.cause to berries in edamneciag 


Table 48. Percentages of eerste rot in Sovbeas lots as found by 
market inspectors, 1919. 





: No. of 
Origin of shipment : cars with 
: rot 


Percentages of 
Rhizopus rot 


Place where inspected. 





Cincinnati. 
Des Moines, Detroit, and 
St. Louis. 


Alabama 
Arkansas 


5-50 in each car 
15,10,17,15,15,15 


OnnM 


Delaware 

Ken tu cky 
Louisiana 
Maryland 
Michigan 
Missouri 
North Carolina 
Ohio 
Tennessee 
Wisconsin 
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20-89, 

0-80, 20,20 
10, 40, slight 
25 


30-40 


20-25, 1 
3 5, 15 


50,15 
40,50, some 


35 
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Cleveland. 

Chicago and Detroit. 
Kansas City, Detroit. 
Pittsburgh. 

Chicago. 

Chicago and Indianapolis. 
Philadelphia. 

Detroit and Clevelard. 
Chicago and Cincinnati. 
Milwaukee . 


Total cars with Rhisopus 80 he ved ciale ose 2G 
Total cars strawberries inspected .... 31 





Other dise eases. 





Powdery mildew cau ond by Sphaerotheca humli (De C.) Burr. was reported 
from New Jersey, Nebraska, and Texas. ; ' 
Nematode ~- Tylenchus dipseci (Kiihn) Bastian was found at Corvallis, 








Oregon. 


(See Byars, L. P., Phytopath. 10: 91-95, 1920). 
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' Yeaf. blight caused by Phoma obscurans E. & E. was reported by H. W. 

Anderson as abundant in Illinois; ocmrring throughout the year. He states 

_.that the disease has been confused with the ordimry leaf spot (Mycospheerella 
fragariae). The Dunlap variety was. quite susceptible in Illinois. 

Leaf blotch caused .by Ascothyta fragariae was reported from Connectimt 
where it was about as usual. According to G P. Clinton this probably did more 
damage than the Mycosphaerella leaf spot especially on the variety Glen Mary, 
which, according to him, is very susceptible. 

Crown rot, probably due:to: Rhizoctonia, occurred in Idaho, and undeter- 
mined root rots were reported from Alabama (apparently of some importance in 
some. localities), and Wiscomsin-(local, trace of injury). 

. Fruit rot, thought to be oaused by Rhizoctonia on berries resting on 
soil coursed in in parts of Washington. Some injury to the vines was also re- 
ported. 

..+ A Slime mold did some damage to crop in Nebraska during wet weather. 

Droght injury ~ Connecticut. 

Winter injury - Connecticut, New Jersey. 

Frost injury - Washing ton (crop reduced nearly one-half). 




















RASPBERRY ‘ 





Anthracnose caused by Plectodiscella veneta Burkholder. 


Anthracnose undoubtedly occurred much more:widely than is indicated by 
the revorts that were received. These were from the followirg states: New 
Jersey, Pennsylvania, West Virginia, Ohio, -Indiana, Illinois, Wisconsin, Minne- 
sota, Missouri, Arkansas, Oklahoma; and Washington. In most of. these states, 
particularly those in the central part of the caintry, the disease was general 
and the cause of some loss, Regarding the disease in Ohio, R. B. Wilcox, 
Office of Frit Disease werettte ate has given the following repor ts 


"Anthracnose was common in nearly all fields, especially on 
black raspberries of all varieties. Damage hard to estimate. 
During 1919 the crop was reduced considerably by dry weather 
during the picking season, am: the effect of the drought was 
much increased by the occurrence of numerous anthracnose spots 
on the canes. A mre tangible effect was the killing and weak- 
ening of many tips and buds on young growth late in the season, 
which will reduce the crop of 1920. ecrodhane of 1919 crop, 
probably at least WR 


The injury in West Viliehite was estimated as. 108, in Illinois 1-3%, 
Missouri 50%, and Arkansas 10%, while the actual loss of black raspberries 


. in Wisconsin was placed at 2-5%. 
nt 
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Black raspberries were much more seyerely attacked than red varieties. 
The Sunbeam, Minnesota, and King in Minresotas-the Turner in Wisconsin; and 
the Cumberland, Kansas Black, and Cardinal in Missouri, are reported siscepti- 
ble. King and Miller are reported as among the least affected in Wisconsin, 

In Wisconsin one grower claimed go od remalts with a dormant spray of 
lime sulphur 1-20, 


Spur blight cau sed ty M Mycosphaerella mbina (Pk.) Jacz. 





This disease was poe oy fron Conreotiout, (probably usual amount), 
Illinois (abindant on‘all red varieties’ observed), Ohio (general), Wisconsin 
(trace on blacks, general and slight on reds), and Washington:(Pierce and 
Thurston Counties). 

Re Be Wiloox of the Offi ce of Fruit Disease Saveat igations, reported 
for Ohio as follows; 


"Spur blight occurred generally on both red and black var- 
ieties, mst abundantly on the former, ‘though apparently not 
doing much damage there. Considerable damage to sane fields 
of blacks, especially of the Kansas variety, though mostly in 
the way of killing buds and spurs, thus redwing the 1920 crop. 
Average damage very small." 


In Minnesota it was fannd on wild as well as cultivated raspberries. 
The following varieties are listed as susoeptible in that state: Turner, 
Sunbean, Minnesota, Kings In one case Cuthbert and Louden were not attacked, 
while King, in'the same row with them, was affected. In Wisconsin R. E. 
Vaughan reported Marlboro af least attested of the red varieties. 


Cans blight cau sed by Leptosphaeria coniothyriun (Fexl. ) Saco. 





Cane blight occurred on red and black raspberries in ma Jersey, Dela- 
ware, West Virginia, Ohio,. Indiaraé, Tllinois, Wisco ns‘in, Arkansas, ard Idaho. 
As a whole it did not do mch if’any damage, although 10% injury in Delaware, 
5% in Arkansas, and 1% or 1988 in West Virginia was reported. 


Yellows (cause unknown). 


Yel lows ‘was re rted from Connecti cut (one sioabed, Pennsylvania, Ohio, 
Indiana (rare), Wisconsin (scattered on black, and general on red raspberries), 
Minnesota (probabiy: very general), and Colorado (slight). In Pennsylvania as 
high as 50% of the crop was injured mre or léss in two counties. Collabora- 
tor C. R. Orton reported the disease to be present in most of the old red 
raspberry patches, but usually not recognized by the owners. 

In Ohio R. B. Witeox repnorted, "Common on all red varieties noted, and 
found occurring in a few’ fields of blackeaps of the Cumber land variety. Injury 
to blacks negligible; to reds probably 10%." 

Cuthbert was reported susceptible in Pennsylvania. 
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Leaf spot oaused by Septoria rubi Westd« 


This disease was of slight importance according to the reports from Con- 
necticut, New Jersey, Ohio, Wisconsin, Minnesota, Missouri, and Oklahoma. 


Orange rusts caused by Gymnoconia interstitialis (Schlechte)} Lagerh, 
and Kunkelia nitens<« 








This was reported to the survey as follows: Connecticut (I stage, long 
cycle, about as usual), Indiana (very prevalemt early in season), Illinois 
(occasionally observed), Wisconsin, Minnesota, Nebraska, Oklehoma (Early Harvest 
least susceptible, McDonald mst), Iowa (common, one plantation plowed up be- 
cause of mst), and Washington. 


Other diseases. 


” de. 

Crovn gall caused by Bacterium tamifaciens Sm.'& Towns... was canmon on 
raspberries. It was reported from New Jersey, Delaware, Ohio, Illinois, and 
Wisconsin.e . Injury of 10-12% was estimated in Delaware, 2+5% in Illinois, and 
in Wisconsin it was considered one of the important diseases. R. B. Wilcox 
reported from Ohio: - 


“Very common, though severe.in only a°few plantations. Espeo- 
ially destructive to reds. Damage impossible to estimte; ‘possibly 
5% on reds, 1% on blacks; these figures can only be guesses. Per 
cent of infection, of course, much higher than this." 


The variety Turner was:.gaid to be mst and the St. Regis least resist- 
ant in Wisconsin. , 
Rust reported as caused by Phragmidium imitans was collected in Wash ing- 





ton. 
Powdery mildew caused by Sphaerotheca sp. was observed in Ohio and 
Minnes,ote. 
Fruit rot caused by Botrytis sp. was reported from Minnesota and Washington. 
Sun scald caused by intense sunlight was rather general in parts of 
Colorado, causing slight injury. 








BLACKBERRY, DEWBERRY, AND .LOGANBERRY 





Orange nists caused by Gymnoconia interstitialis Schlecht.) Lagerh. 
and Kunkelia nitens. 


In 1919 one or the other of these rusts were repor ted. from practical ly ° 
all states in the eastern half of the country (east of, the! 95th merician), ; 
and fran Washington, Most of these. states indicated that rust was very common, 
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especially on wild bladkberries. Susceptible, mltivated varieties were also 
severely affected in some places. In mrts of Ohio, Re Be Wilcox reported ag 
high as 10% infection in some fields, while it was absent in others. 

The dates when the first ~~ of veh) were. prt were given by 
collaborators as follows; t 


April - Arkansas May 2 Pennsylvania 
May - South Carolina - = .*. ‘May 20 := Indiana . 
May = Georgia foe ig fale Cea § Minnesota 

May 10 ~ Illinois June 12 Qhio 

May 12 ~- Washington - «= «= +": June 1) -'New Hampshire 
May 19 «= Missouri. “es | , 


In the District of Columbia the disease appeared on the first young 
leaves of wild blackberries shortly efter they emerged from the buds: — 

Notes on the resistance of varieties to rust were furnished by two 
collaborators as follows; 


Georgia: “Few cultivated berries in Georgia. Perhaps more waild be 
grown if mst was not-so serious. Am testing some Festetert 
doubervics with eos res lts.* meDLintek. 

Illinois; "In a pateh: at Urbara, Zatrenge; and. beipdise were Ipaeyies 
ed side by side. The LaGrange rusted so badly that they had 
to be dug out, while the Snyders were e@tirely free from the 
disease, La Grange is not regarded as being as suscepti tl 
as Barly eeapree ti He W. Anderson. 


leaf spot caused by Septoria rubi Westd. 


This spotwas reported from New Jersey, Pennsylvania, Ohio, Wisconsin, 
Minnesota, Iowa, Missouri, Mississippi, Texas, Washington, and California. 
In general it was unimportant, tut in California the combination of this dis-— 
ease and weather conditions has oaused consideratle damage to peneteeera ete 
qnapteosios and loganberries diring the last two seasons. stb 


Anthracnose omsed by Ple aiid Seal Burkholder.” .° 


On blackberry this disease was reported from New Jersey (also on dew- 
berry), Delaware, Ohio, Wisconsin, Illinois, Missouri, Kansas, amd Wash ington. 
It was common in the first four of these states; but seemed to be of eco n~ 
omic importance in Delaware, vhere it was severe in some sections, 


. Other diseases. 


Crown gall caused by Bacterium tumefaciens Sm. & Townes. was reported 
from Ohio (ocoasional), ‘Texas, Wisconsin, Minnesota, ani Washington. It was 
repor ted important only in-Wisconsin, where it was said: to be the limiting 
factor in prodiction in the largest blackberry section. 
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Powdery mildew caused by Sphaerotheca humuli (De C.) Burr. was report- 
ed by Re Be Wilcox, Offide of Fruit Disease Investigations from Cuyahoga, 
Loraine, and Lake Counties, Ohio as follows: "Very prevalent late in summer. 
Great differences in severity on different varieties, the Taylor, Ward, and 
Blowers beirg worst, in the order named, while Wilson and Snyder were rather 
resistant. Eldorado (most commoniy grown) mderately affected. Little 
damage." 

The disease was also reported from Minnesota. 

Double blossom caused by Fusarium rubi Winter - common in New Jersey, 
Delaware, Mississippi, and Louisiana. In the two latter states it was noticed 
in April, especially on wild plants, 

Cane blight caused by Leptosphaeria coniothyrium (Fekl.) Sace. - report- 
ed from Ohio and Wisconsin (one oecurrence in Monroe County). 

Spur blight caused by Mycosphaerella rubina (Pk. ) Jacz. was collected 
in one place in Outagamie County, Wisconsin. 

Leaf blight, thought to be of bacterial nature, was reported from Pierce 
County, Washington. 





























CURRANT 


Leaf spot caused by Mycosphaerella grossulariae (Fre) Lind. oceurred 
in Pennsylvania, New Jersey, Ohio, Minnesota, Iowa, and Missouri. It also 
doubtless occurred in many other states although these were the only ones 
from which it was reported. in years prior to 1919 reports were received 
from the additional states of Maine, Vermont,’ Massachusetts, New York, Delaware, 
Maryland, Indiana, Michigan, Wisconsin, Iowa, South Dakota, Arkansas, and 
Wash ing ton. 

Anthracnose caused by Pseudoveziza ribis Klebahn was reported only from 
Minnesota, where it was collected on Ribes aureum, Re wilgare, and R- amer- 
icanum. 

Blister mst caused by Cronartium ribicola Fisch» von Waldh. - Report- 
ed by collaborators in New Hampshire, Vermont, (wide spread), Connecticut 
(on several species of Ribes), New Jersey (two species of Ribes), and Minnesota. 

Cane blight caused by Botryosphaeria ribis Grossenbacher and Duggar 
was common and destructive inparts of New Jersey and very destructive in 
Cuyahoga Couty, Ohio, on same plantations. 

Angular leaf spot caus ed by. Cercospora angulata Winter - Reported as 
common in Iowa, causing defoliation in cases. 

Cane blight caused by Heotria sp. was reported from Minnesota, North 
Dakota, and New Mexico. . 

Die-back caused by Botrytis sp» reported from Wash ing ton and California. 

Rusts. Miscellaneous msts were collected on Ribes iri Minnesota and 
Connecticut. '. In the later state G. P. Clinton reported the collection of 
Aecidium grossulariae on black currant for the first time on that host. It 
Occurred on both leaves am fruit, 

Gloeosporium ribis (Lib.) M. & D. was reported very common in New 
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GOOSEBERRY 


Powdery mildew caused by Sphaerothece morsnuvae (Schw.) B. & C. - Re- 
ported from Missouri, Towa (on wild gooseberry), Colorado (slight), Idaho 
(fairly common; about 5% loss), and Washington. 

Leaf spot caused by Mycosphaerella grossulariae (Pr.) Lind. - Reported 
from New Jersey (common), Ohio (less), Minnesota, and Missaqri. 

Anthracnose caused by Pseudopeziza ribis Klebahn was reported from New 
Jersey (common), Minnesota, and Washington. 

Blister rust caused by Cronartium ribicola Fisch. von Waldh. - Report- 
ed widespread in Vermont (see also currant page 170 and pine in later report), 

Rusts of various kinds were reported from Ohio, Minnesota, Iowa, and 
North Dakota. ; 

Die-back caused by Botrytis sp. was reported from Pierce County, 
Washington, 

Sun seald of fruit on bushes was rather general in Cuyahoga County, 
Ohio, according to Re B. Wileox. In some plantations nearly all fmit on 
bushes was ruined during the hot weather of July 3-4. 























CRANBERRY 


C. L- Shear, Bureau of Plant Industry, has kindly furnished the follow. 
ing report on the cranberry disease situation in 1919: 


"The season of 1919, while not showing any unusual amount 
of disease and rot in the field, showed mech more rot and 
spoilage during distribution and marketing. This was true not 
only of the fruit from New Jersey ,Massachusetts, and Wisconsin, 
but also from the Pacific Coast. Just what the cause was, is 
uncertain. It may have been de to unusually favorable cli- 
matic conditions for the development of rot after picking or to 
the unusual amount of infection of fruit diring the grow ing 
seacon. : « 

"Early rot casueé by Guignardia vaccinii, bitter rot caused 
Glome rel la: ¢ ingulata. vagcinii, end rot caused by Fusicocoum 
putrefaciens, and ripe rot by Sporonema oxycocci were very preval- 
ent in eastern berries. On the Pacific Coast thé mst important 
rot occurring in our examinations of fmit seemed to be end rot. 

"The red leaf spot caused by Exobasisium vaccinii, Sclere- 
tinia, and a black spot disease oaused by an unnamed organism, 
were prevalent in some particlar bogs rather seriously." 

















_ The actual pe reentages of decay found in carload shipments of cran- 
berries by market inspectors is shown in the following table. 





Tadle 49. Losses of cranberries from decay as shown by inspection of 
ears at destination, 1919. 





- Re- Origin of shipment No. of cars ; Average per- Range of percen tage 

iho with decay centage of of decay 
decay : 

ported 





“om New Yassachusetts 5 oars 28-48 

epor t- New Jersey 

‘eport), New York 
Pennsylvania 
Wisco nsin 


Number @ oars inspected — 47 





MULBERRY 


A bacterial blight, possibly caused by Bacillus mori, was reported from 
Erie County, Pennsylvania, by J. H- Muncie, and from Madison County, Indiana, 
follow. by M. We Gardner. 
Root rot caused by Ozonium onmivorum Shear occurred on mlbderry in 
Texas according to Taubenhaus. ; 
A blight of unknown cause was reported from Fulton County, Ohio. 











DISEASES OF SUB-TROPICAL FRUITS 





CITRUS 


Scab caused by Cladosporium citri Massee. 





Scab was reported from Florida am Porto Rico. In Florida, where there 
Was more scab than during the previous season, it was generally distributed, 
causing losses to grapefruit as high as 50% in local instances. Nine cars 
of Florida grapefmit inspected at Boston Novenber 15-28, 1919, were reported 
by mrket inspectors as showing the following percentages of scab; 15-20, 
15-20, 10, 10, 8, 8-20, 12, 20, and 20. ' 

Scab in Porto Rico was said to be on the imrease causing varying 
@mounts of loss. 
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Melanose caused by Phomopsis citri Fawcett. 





According to H. E. Stevens this disease was generally distributed in 
Florida citrus groves ami was more abundant than usual because of the wet 
summers In game instances from 1-50% of the fruit was injured. The disease 
merely disfigured the fruit so that the loss consisted chiefly in a reduced 
selling price. Considerable loss was sustaired, however,by this fungus 


Tadle 50. Stem end rot of citrus caused by Phomopsis citri and Dip- 
lodia sp. as found by market inspection of carload shipments from Florida in 


1919. 








Grapefruit ; Orange 





Place of p : Per cent :: Place of 


ay 





inspection : Date : rot inspection =; Da te 


4 « 


Buffalo : Jan. 11-13 


Pittsburgh ~ 
Bos ton 

New York 
Boston 
Houston 
Pittsmurgh 
Chicago 8 
Jacksonville ; 
New Orleans. 
Milwaukee 
Cine inna ti 
Pittsburgh 
Chicago 

Atla nta 


ee se te 48 et hee 


Houston oe 
Buffalo : Feb. 5 


Cleveland ; Mar. 15 
Fort Worth ; ® 19 
detroit : Apr. 24 
Chicago : Oct. 1 
Dallas ; OM 3 
Minneapolis ; * 2 

: 29 
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Detroit : Now. 3 
Chicago ; 3 2 
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4 
9 
4 
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24 
15 
2 
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8 : +: Boston 
8 : Baltino re 


24 : zf 

17-18 ; : Buffalo 
17-18 1: Chicago 
17-18 :: Pittsburgh 
17-18 :: Buffalo 

19 : Pittstu rgh 


Kansas City : 
Minneapolis ; 
Bost on 
Chicago 
Cleveland 

Den ver : 
Minneapolis 
Pittsburgh :; 
Dallas )}) ; 20-21 
Denver ) 
pt. Paul ) 
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:: Chicago 

:: Fort Wor th 
Cincinnati 

:: Columbus 

:: Washington 
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Cincinnati ; Dee. 8 
Indianapolis; " ll 
Bos ton ;_ 8 30 
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Total No. cars - 34 6.6 (Ave) Total No. cars - 29 
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(Phomopsis oitri) causing. stem ond rot of citrus. fruits both in the orchard 
and during transportation and mrketing. Stevens reported this phase of the 
disease about as usiwl in the field. Local instances were noted where 5-50% 
of the fruitwas attacked. Stem end rot caused by this fungus and by Dip- 
lodia was found in shipments from Florida, Porto Rico, amd Cuba. The percent- 
ages in Florida shipments are given in Table. 50.. 





Wither tip and anthracnose oeu sed by Colletotrichum Bloeosporioides Penz. 





Wither tip and cithrapnese. | were reported by He Es Stevens as occurring 
about as usual in Florida. The disease} of the fruit was found by 1 market ine . 
spectors as shown in the: accompanying table. . 


Table 51. Auth vaenene of citrus fruits found in comme reial shipments, 


1919. 





¢ —— : 
Fruit : Origin of +: No. cars : Place of: 


Per cent anthracnose ..: 
shipment — + : inspect:ion Na Gs 


a 





os [bs ce se ce 


: Buffalo ' : Trace in all oars. 
: Jacksonville ; 8% in 2 boxes, 28% in 
remainder. ue 


3 
Grapefruit Florida 


6% affected fruit of 


; Jacksonville 
which 10% was a loss. 


os «8 8 ef of 


: Italy 


. 
7 
@ 
. 
a 
” 
- 
ot 
’ 
. 
* 
- 
. 


: Florida : Jacksonville : About 1%. 
: California ; : New York : 18420% fruit infected wth 
¢ wit ‘ i 2-8 spots on each, 
: Unknown. °: mer ce chicago ' $ 15% affected. Spots one 
: niece! ; ; : ° ' ' dneh to, one-third 
the surface in size. 





a 





*  Bkwe mold rot caused by Penicillium ‘SD. 


This disease prom ly. caused more loss of citrus fruits, partimlarly- 
' lemons, than any other rot affecting the fruit during the process of: market- 
ing. Figures. obtaised from the market inspectors" cer tifioates of inspection 
indicate.that about one out. of every ten lemons they examined were affected 
With this rot, that‘aAbout six out of every hundred. oranges and three. out of 
every hundred grapefruit were likewise affected with blue mold. 
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‘Table 52. Slue mold‘ rot’ "Te Biltpménts’ ‘of ‘citrus: as eetananet by inspec. 
tors of the Bureau of Mar kets + “1919 - 





oy 


_ , Lemon 
No. cars 
with rot 


Orange . ae Grapefri it 


% rot :: No. cars ;  % rot’ 
:: with rot 





Source : Noe cars ; 
: with rot 





61 


Arizona . 2 
California : 153 
Plorida : 101 
Texas : ~ 
Cuba : ~ 
Italy : - 
Unknown : 3 
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Total : 259 
Average % °: ’ 
rot in cars: 

with decay ; 

Total no. 

cars, inspected 449! 
Averé « se %'s 

rot in all : 

oars inspected 
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“Other dis easds 


Sealy bark bark paused by Catimiiie weiieeen var. nikeientite Fawcett, oc- 
curred in slight ‘dtiou nt s ds usual in Florida.- It was loealized and confined 
chiefly to Volusia, Brevard, Osceola, Polk, De wate; Manatee, wisekses, and 
Hillsboro Counties.’ ’ 

Foot mt caused by ‘Phytophthora terrestria Sherb. cocavedd, about as usual 
in Florida and “was confined mostly to sweet seedling groves and trees on 
Rough Lemon stock.*® 

Gummosis (cause unknown) was more or less widely distributed in the nor th- 
ern part t of the citrus belt in Florida. 

Center rot caused’ by Alternaria sp. was ‘faind' in 10 of the 87 oars of 
California lemons inspected, causing an average of 11% decayed fruit. The de- 
cay occurred in all stages from slight to complete and affected from 2-30% of 
the lemons. One car of Calif omia oranges also was vd eet as showing an 
occasional orarige affected with Altermria. 

rowni rot caused by Pythiacystis citrophthora was found by inspectors 
in at least two cars of Califomia lemons and one car of California oranges: 

Stem end rot catised by Diplodia‘sp. - (See Tatle 50.) 

‘ ite i . : 3Ptis 














PINEAPPL® 


Fruit rot caused by Thielavions is paredoxa (DeSeyn.) v. Hohn. 





This was the only pineapple disease of consequence brought to the at- 
tention of the Survey in 1919 and practically all of the reports that were 
received concerned Cuban frit inspected in some of our larger cities. The 
following table shows the situation in some detail. 


Table 53. Losses to Cuban pineapples from fruit rot in individual cars 
as shown by mrike ts inspection, 1919. 





Place where : Date of : Peroen tages 
inspected ; inspection ; of decay in : Severity of decay. 
: : individual cars : 





Chicago : : Some crates showed 30-85%,most- 
: : $ ly complete decay. 
Range 15-70%. 

: Two-thirds complete decay. 

: Three-farths " 

: Two-thirds " " 

: One-half " 
t w - 2 
" " " 


: MeOsty se deoay. 


Columbus a eal \ " 
rt ¥ e ‘ 


Chicago : : : Rarge 15-65%, 20% complete. 
Milwaukee : ° : : Affected about 1/2 of each fruit. 
" : : : " ” 1/3 " " " 

Omah a ga ® : : Mostly complete. 
" ’ " ' 
tt : ; ‘ " Lif 
Milwaukee : : : Fruit spotted, occasional com- 
: plete decay. 
Pittsbu rgh 
New Orleans 
Columms . 
: Complete decay. 
n u 


: Mostly complete deoay. 
" " t 


" " 
tt " 
" " 


Flint, Mich. ; ; Complete decay. 


a « 
_—- -——_———— 
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Pleae whe re : Date of 
inspected | : inspection 


individual cars 


Per centages 
of decay :in 


Severity a@& deoay. 





Rochester June 10-12; 


" : 
Des Moines 
" 


Columbus 
“y 


Washirg ton 
Columbus 
Kansas City 


Columbus 
Pittsburgh 
New Orleans 
Chicago 
Cincinnati 


" 10-12; 


oS thew @ = 


22 
10 


Mostly canplete decay. 
One-third bad decay involving 
1/3 of each frit. 


WA toh " n 
e " " " 


: Mostly o amplete decay. 
" " " 


: One-half complete decay. 
: Four-fifths completedecay. 


: Mostly c.anplete. 
; Affected 1/2 of each fruit. 


" rt tt " 


; Mostly complete decay. 
: Mostly at stem end. 





Rust caused by Physopella fici (Cast.) Arth. 


PIG 





(Uredo fici Cast.) was 


reported from Plorida’ (general)? loss not so important, occurred ke te, first 


report July 3), Alabama, and Texas (prevalent). 


Anthracnose caused by Glomerella cingulata (Stoneman) Sp. and Yon S. 
reported from Louisiana (seattered, damage slight) and Texas (Harris County). 
What was probably the same trouble was reported as Colletotrichum from Floride 


where it was the cause of 
Canker caused 


occasional loss in Volusia and Gadsden Counties. 
ty Macrophoma - Texas. 


Leaf blight caused by Rhizootonia - Florida. 





Leaf spct caused by Cercospora - Hawaii. 


DATE 


Leaf smut caused by Graphiola phoenicis (Norig,) Poit - Reported from 





Texas, 


Leaf spot oaused by Exosporium palmivorum Sace. - Reported from Harris 





Umanty, Texas, as occurring in traces and unimportant. 
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BANANA 


Wilt oaused by Pusarium, probably cuberse inodoratum (E. F. S.) Brandes 
ocdurred in Porto Rico inthe usual amounts, causing about 25% injury to the 
crop, according to J. Matz. 

Freckle caused by Phoma musae Carpenter - was reported by Carpenter 
from the Island of Oahu of the Hawaiian group. The disease attacked the 
Chinese or dwarf banana almost exclusively, causing serious damage to fruit 
and leaves. Spraying experiments are beirg conducted. 








LOQuaT 


Blight caused by Bacillus amylovorus (Burr.) Trevisan reported as common 
in Louisiana, injuring a large percentage of trees but causing only slight 
actual loss. 





AVOCADO 


Scab caused by Cladosporium sp. was reported shout as prevalent as usual 
but somewhat more common on the fruits than is ordinary. Locally it was con- 
idered severe. First report was in April. 

Fruit spot caused by Colletotrichim sp. was reported by H. E. Stevens 
as causing more injury than usual, injuring 10-90% of the crop in local in- 
stances. First revorted in July. 





DISRASES CF NUTS 





PECAN 


apparently scab was very conmon in the Southern states on pecan lest year. 


Reports of its occurrence were received from South Carolina, Georgia, “loria 
Alabama, Mississippi, and Louisiana. Losses of 10 and 5% were estimatea in 
South Carolina and Georgia respectively. Susceptible varieties were reported 
from Georgia as follews: Van Diemer, Mobile, Delmas, and Georgia Giant. The 


Delmas wes also reported susceptible in Alabama. 


o 
a , 


Pewdery mildew caused by Microsphaera alni (Wallr. ) 





Reported couwmon in Saath Carolina (2% loss), Georgie, Alabama (loss 
mall), and Mississippi (small loss), 





Rosette (non-parasitic). 


; This disease was reported by states as follows: 


Alabama; General. Reports from Washington, Marengo, 
Counties» , 

Arkansas: Reported from southwestern part of state» It is severe on 
some of the river bottom plantations where hardpan prevents the 


rise of ground water during dry season. Less on sandy than on 
dark rich soils. 


Georgia: General, abmt 5% loss in state. 
South Carolina: Common, about 5% loss. 


Pike, end Houston a 





Other diseases. 


Crown-gall caused by Bacterium tumefaciens Sm. and Towns. - Alabama. 
Anthracnose caused by Glomerelia cingulata - Georgia. 
Leaf spot caused by Cercospora sp. - Louisiana. 











WALNUT 


Bacterial blight caused by Bacterium juglandis was 
bama and New Jersey. In the latter state it was abundant 
and the cause of many inquiries, according to Me T. Cooke 

Crown-gall caused by Bacterium tumefaciens Sm. and 
from Clarke and Pierce Cainties, Washington. 





reported from Ala-e 
on English walnuts 








Towns. - Reported 
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